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Influence of 
Trust Legislation 


That the trust legislation of Con- 
gress has received so little public 
attention and comment is due, of 
course, to the more absorbing subject of war and its 
influence. For the time being trust legislation is the 
lesser influence and is relegated, if not to obscurity, at 
least to an inconspicuous place in the business outlook. 
The war is terrible and destructive, but it can have 
only a temporary influence on domestic business in 
a country removed from the conflict by the width of 
the ocean. Trust legislation, however, means virtually 
a permanent change in business practices of the kind 
which it aims to correct. It is, therefore, highly im- 
portant that it should receive the keenest analysis and 
fullest explanation, to the end that, so far as possible, 
its effects may be constructive of greater trade and not 
merely destructive of the practices on which the great 
business of the nation has been built. A few months 
ago many business men felt that the government was 
engaged in a crusade against business which would lead 
to demoralizing results. With the more serious world- 
wide financial crisis which has developed since then 
the government policy has undergone reassuring 
changes. The railroad-security regulation bill has 
been deferred, and the Washington authorities, through 
several of the main agencies affecting business inter- 
ests, have not hesitated to take steps which, wherever 
they may lead, are now on the constructive side. In 
the initial enforcement of the new trust legislation the 
government can help business by forbearance in the 
use of autocratic power in harmful directions and by 
wilful aggression in all ways which promote foreign 
and domestic trade. 


Co-operation from If because of the war a public utility 
City Officials is unable to meet obligations to- 

ward the city, requiring large in- 
vestment or expansion, as fully and as finely as its ordi- 
nary policy requires, its first duty is to tell public offi- 
cials. We think that in almost all cases public officials 
w:ll recognize the undeniable facts and will not hesitate 
to support the companies in a fair course. Our atten- 
tion has been called to conspicuous instances of willing- 
ness on the part of city officials to do their share in 
this direction. If they do not act in that spirit, it will 
be because they cannot resist the temptation to play 
politics. In many ways, in their ideas of service, rates, 
taxes and the multitude of other questions which arise 
continually in the conduct of a great utility, company 
and city officials have been far apart in the past. These 
differences are something like the differences between 
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any negotiating buyer and seller, which, if a bargain is 
to be made, must involve a compromise by one or the 
other. In times of easy money and confident or reck- 
less expansion these differences are usually surmount- 
able. But in times like the present city officials will 
serve their people if they will avoid hampering the 
utilities in their problem of meeting conditions pro- 
duced by the banking situation. The signs of reduced 
markets for securities are spread plainly in all sec- 
tions of the country and are beyond dispute. Public 
utilities, like other forms of trading, private, municipal 
and corporate of all kinds, are bound firmly by the in- 
exorable facts which prevail. In that condition there 
is no excuse or justification for either the city or the 
company official who seeks undue advantage; there is, 
however, a virtual necessity which compels a co-opera- 
tion and patience until the common rules of business are 
again in safe and free play. 


Economy in Central This is a time when economy is the 
Station Service logical argument of the new-busi- 

ness solicitor. He can go to the 
factory and talk convincingly on the economy of elec- 
tric drive. If he is not welcomed with arms opened 
wide, it will be well for him to polish up his argument 
and try again. It would be tiresome to try to count the 
many factories that have not yet been initiated into the 
advantages of using reliable and cheap electrical en- 
ergy for motor service. Just why it is best to 
hustle for business now is tolerably plain to every one. 
The central station is not exempt from the ordinary 
rules that apply to general trade and commerce. The 
business that it gets without trying is not so large in 
amount or so profitable to hold as the business that is 
brought in by hard work. The reasons why this is an 
opportune time to promote the use of central service lie 
in the varied effects of the European war upon different 
branches of American industry. Where the war tempo- 
rarily closes a factory the central station will point out 
the wisdom of equipping the plant for electric drive 
when this can be done without interference with work- 
men. The opportunities for economy in such an instal- 
lation are forceful, logical and compelling reasons why 
contracts should be closed. Although many factories 
are working overtime to meet the demand arising from 
war-time conditions, others are introducing every pos- 
sible economy in production to overcome the handicaps 
imposed by the events of the last two months. In all 
plants of all kinds the advantages of central-station en- 
ergy find in the war a new basis for persuasive argu- 
ment. 
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The Electric Furnace and the Central Station 

The article in this issue by Mr. Woolsey McA. John- 
son on the electric furnace as an off-the-peak load for 
central stations brings forward some very striking pos- 
sibilities. Every central-station manager desires to im- 
prove the economy of operation by long-hour off-peak 
loads, which can be furnished by electric-heating and 


electrochemical works. Neither kind of industry is 
ready with any considerable demand, so that to ac- 
quire such a load demands close attention to the needs 
of the community as well as an expert and active sell- 
ing force. 


From time to time we have discussed the electro- 
chemical plant. The electric furnace stands in much the 
same relation to the central station. So far as actual 
calories are concerned, central-station energy seems 
very expensive for heating purposes. In fact, an elec- 
trical horse-power-year has substantially the total 
heating value of one short ton of coal. However, elec- 
trical heat energy can be delivered at the spot where 
it is needed and utilized at a very high efficiency, while 
the thermal energy of the coal is usually for the most 
part wasted. On this account electrical cooking be- 
comes an economic possibility at a moderate price for 
energy. A cook-stove is probably about the most ineffi- 
cient apparatus for the utilization of heat that could 
well be designed. It is the needless lack of efficiency 
of utilization of heat from fuel that gives electrical 
heating a chance. 


What has been found true with the cook-stove is in 
less measure true of nearly every other device for 
utilizing the heat of fuel. In large boilers the actual 
utilization of the thermal value of the coal may reach 
75 per cent. In melting and smelting operations the 
efficiency is less—on the whole, much less—and conse- 
quently there is a greater opportunity for the use of 
electrically produced heat in such work. Mr. Johnson 
well shows that there are many industrial melting 
processes in which the incidental wastes of the meth- 
ods now in vogue are large by reason of the loss of 
material, severe oxidation, breaking of crucibles and 
general slovenliness. These disadvantageous factors in 
operation can be eliminated in the electric furnace. At 
a low cost of electric energy the actual work of melt- 
ing can be accomplished at a very reasonable commer- 
cial figure by electrical energy with the great additional 
advantage of working under conditions extremely 
favorable to the production of a considerably higher 
percentage of perfect castings than is now the case, 
especially in working ordinary brass and even in the 
making of high-grade steel castings. Most of these 
metallurgical processes require large amounts of heat 
for considerable periods, so that from the standpoint 
of the central station the electric furnace is a long-hour 
energy user. 


In the ordinary course of events the electric furnace 
load would naturally extend over the peak, but as a rule 
it is feasible to keep the load off the peak if by so doing 
there is an opportunity for a material saving in the 
cost of energy. In this event the furnace load becomes 
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of a very highly desirable character with respect to the 
general load curve of a central station. It is clear that 
the possible furnace load is a large one. There is great 
need for systematic missionary work all along this 
line, and we hope that Mr. Johnson’s article may lead to 
a new central-station business campaign which will be 
productive of good to all parties concerned. 


Radiations from an X-Ray Tube 

The Roentgen radiation emitted by an X-ray tube 
in excitation is generally admitted to possess two char- 
acteristics, namely, the hardness and the quantity. The 
hardness refers to the penetrating power of the radia- 
tion, so that hard rays can pass through relatively thick 
layers of metal before ceasing to be able to manifest 
their effects, while soft rays become absorbed by such 
layers. The quantity of the radiation refers to the 
magnitude of the total time-flux of radiation emitted. 
To use a rough analogy, the quantity of the radiation 
emitted by a tube would correspond to the total quan- 
tity of the light emitted by a lamp, or the product of 
light-flux and time, while the hardness of the radiation 
would correspond to the color or wave-length of the 
light. In general, the hardness of the rays emitted from 
an X-ray tube increases with the voltage impressed 
upon the tube, so that, when the operating voltage has 
to be increased by reason of changes in the residual 
gaseous density, the hardness also increases. On the 
other hand, there has been some discussion as to the 
factors which enter into the quantity of radiation. 


A reinvestigation of this matter has recently been 
published in the Physical Review by Mr. Wheeler P. 
Davey. The quantity of radiation produced by an 
X-ray tube under different conditions of electrical ex- 
citation was measured by means of a special form of 
gold-leaf ionization detector. 


The results reported go to show that the Cardini rule 
holds; that is, that the quantity of Roentgen radiation 
given off in a certain time is proportional to the elec- 
trical energy consumed in that time. Any change in 
the state of vacuum may involve a change in the volt- 
age necessary to operate the tube, but the quantity per 
joule absorbed appears to remain constant. This means 
that the rate of omitting radiation from a tube will 
vary directly with the watts consumed, or that, with 
constant impressed voltage, the rate of emission will 
vary directly with the current. 


Consequently, the rate of delivering X-rays at a dis- 
tance from an active tube, considered as a point source, 
will be proportional directly to the watts consump- 
tion and inversely to the square of the distance from 
the cathode, so that the duration of time necessary for 
delivering a given quantity of radiation at a surface 
should, for any particular tube, be directly as the 
square of the distance and inversely as the watts at 
tube terminals. 


In order then to calibrate a given tube for Roentgen- 
ray projection, it should only be necessary to measure 
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the quantity radiated once for all at a given distance, 
with a given electrical energy input, by means of 
Kienbéck photographic paper or other suitable meas- 
urer of total ionization. Thereafter, that tube, excited 
in the same electrical way, should give proportional re- 
sults on the scale thus determined, no matter what 
the degree of vacuum in the tube might be, within the 
ordinary working range. 


Electro-Percussive Welding 

It is well known that the metallic substance aluminum 
has a very marked affinity for oxygen. So great is this 
tendency to oxidation that a piece of aluminum would 
speedily burn up in atmospheric air, if the resulting 
product—aluminum oxide—did not form an adhesive 
layer which arrested further action, a thin film of the 
oxide being sufficient for this purpose. It has been 
ascertained, indeed, that if a knife is applied to an 
aluminum sheet so as to scrape a fresh metallic sur- 
face, the oxygen from the air runs in behind the ad- 
vancing blade; so that by the time the knife is lifted 
from the sheet a new film of adhesive oxide has formed 
over the furrow. The protecting film is so thin as to 
be transparent, and through it we see the luster of the 
pure metal beneath. 


When attempts are made to weld or solder together 
two pieces of aluminum, the operation is likely to be 
thwarted by the intervening films of oxide, which pre- 
vent the metallic contact and interfusion of the alumi- 
num at the junction. The higher the temperature at 
which the union is attempted, the worse is the difficulty. 
Other metals also give trouble in welding, owing to the 
formation of a scale or superficial oxide at the surface 
of contact, but aluminum is one of the most difficult of 
the metals to deal with in this respect. 


At the recent convention of the American Electro- 
chemical Society a paper was presented by Messrs. C. 
E. Skinner and L. W. Chubb on an interesting modifi- 
cation of the welding process as applied to small wires, 
especially of aluminum. This process is called electro- 
percussive welding. It consists essentially in impact- 
ing the wires end on, while a condenser is allowed to 
discharge through the impacting contact. A very ap- 
preciable resistance is presented at the contacting 
surfaces, so that a considerable amount of heat is de- 
veloped electrically, very suddenly, at these surfaces. 
This heat raises the ends of the wires to a temperature 
above the melting point. The impact drives the molten 
ends into each other’s arms before they have time to 
oxidize, and the air is vehemently expelled from between 
them. By the time the impact is over the electrical 
discharge is complete and the weld is finished, the heat 
which was confined to the opposed surfaces being 
rapidly absorbed into the mass of the wires. The weld 
is all made in a millisecond of time before the sur- 
rounding oxygen has a chance to enter a protest. 


It would seem that this electro-percussive welding 
should be capable of being applied with great swift- 
ness and convenience in many metal-working trades, 
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like jewelry, where numerous small welds have to be 
effected. The right amounts of impact and of electric 
discharge are stated to be readily determinable by the 
artisan in each particular case. It is said that, except 
between rare pairs of metals, the welds are permanent 
and show no disintegration after many months. 


Electrolytic Insulation of Aluminum 

Without being constrained to believe that this world 
of ours is the best possible world, we may yet freely 
admit that it is a world of many compensations, so that 
qualities which seem at first sight to be wholly ob- 
noxious not infrequently develop countervailing advan- 
tages on closer investigation. An instance of this 
sweetness wrested from asperity is furnished in a paper 
by Messrs. C. E. Skinner and L. W. Chubb, on the elec- 
trolytic insulation of aluminum wire, read at the 
Niagara Falls convention of the American Electro- 
chemical Society. 


The difficulty ordinarily encountered in making good 
joints and permanent contacts between aluminum wires 
is well known and is attributed to the film of oxide 
which covers any surface of metallic aluminum. It has 
been known that coils of bare aluminum wire develop a 
very appreciable degree of insulation between succes- 
sive spires, owing to this oxide; so that, under favorable 
conditions, such coils can be used devoid of internal 
insulation. The same property exists with wires of any 
metal, although usually to a much less degree than with 
aluminum wire. Thus, cables of stranded copper ap- 
pear to maintain ordinarily substantial insulation be- 
tween adjacent strands against the feeble potential dif- 
ferences that are set up between them. By passing the 
aluminum wire through a special electrolytic bath be- 
fore coiling it Messrs. Skinner and Chubb increase the 
thickness of the insulating film on the wire to such an 
extent as to enable it to withstand relatively high volt- 
ages between the turns, thus rendering silk, cotton or 
enamel insulation unnecessary in such coils. It is well 
known that the expense of cotton or silk insulation for 
wire increases rapidly per kilogram as the size of the 
wire is reduced, while at the same time the ratio of 
metal to coiling space constantly diminishes, owing to 
the relatively large amount of room occupied by the cot- 
ton when the wire is small. If the cotton can be elimi- 
nated entirely, coils of fine aluminum wire can be 
cheapened considerably. 


In the larger sizes of wire wrapped copper would 
ordinarily be preferable to aluminum, except in regard 
to weight, owing to its greater volume conductivity, 
but in the smaller sizes the conditions might readily 
become inverted and bare electrized aluminum become 
preferable to wrapped copper, aside from cost, owing to 
the loss of effective space in the copper winding occu- 
pied by the textile insulation. Enameled copper wire 
would naturally retain the superiority in coil effective- 
ness down to smaller sizes. The aluminum wire is able 
to make its enamel out of its own substance in the elec- 
trolytic tank. 
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The News of the Week 





Activities and Events in the Electrical Field— 
Reports of Meetings—Commission Findings, Etc. 





Postponement of Electrical Congress 


At the meeting of the American Institute of Electri- 
cal Engineers held in New York on Oct. 9 Secretary 
Hutchinson announced that, acting upon the recommen- 
dation of the executive committee of the International 
Electrical Congress committee on organization, the 
board of directors of the A. I. E. E. has declared the 
congress to be postponed until such time as it may be 
found practicable to hold an international electrical 
congress in the United States. All subscriptions to 
the congress will be refunded in full.. It is probable 
that a meeting of the Institute will be held in San 
Francisco in June or September, 1915. 


American Electric Railway Association Convention 


The annual convention of the American Electric Rail- 
way Association and allied and affiliated associations 
was held this week at Atlantic City, N. J. Mr. Charles 
N. Black, in his address as president of the association, 
emphasized the fact that the industry is passing 
through a most crucial and critical period, not so much 
by reason of changes in the art as because of the gen- 
eral public attitude toward public utilities as well as 
from the problems arising through governmental regu- 
lation. In speaking of the plan to hold the 1915 con- 
vention in San Francisco, Mr. Black said that it is due 
member companies in the Pacific Coast section that the 
association make every effort to secure a full attend- 
ance from the East. In speaking of present conditions, 
Mr. Black said that the money centers of Europe, which 
in the past have absorbed vast quantities of our public 
service securities, have now been cut off absolutely and 
it is hardly probable that they will be available again 
for a long time to come. 


Last of Trust Legislation 


The House of Representatives has now adopted the 
conference report on the Clayton anti-trust bill, follow- 
ing similar action by the Senate. The enactment of the 
Clayton bill into law ends the administrative program 
in respect to trust legislation, at least for the present. 

Representative Mann, minority leader of the House, 
spoke in opposition to the adoption of the report, al- 
though he was not supported by all the other Republi- 
cans on the vote. Twenty-two Republicans stood with 
the solid Democratic majority as in favor of the legis- 
lation, and six Progressives also voted with the Demo- 
crats. The vote was 244 for and fifty-four against. 

In attacking the Clayton bill report, Representative 
Mann pleaded for a cessation of legislation affecting 
business, saying: 

“We have the opportunity now by wise legislation to 
encourage our people to build manufacturing institu- 
tions, to make America independent practically of for- 
eign aid in commerce, and to give us an inlet into every 
foreign commerce with our manufactured articles. We 
ought to be encouraging the production in our own 


country of many articles for which we are now wholly 
dependent upon foreign lands. Instead of rising to this 
occasion, instead of understanding the situation, instead 
of giving encouragement to those who are willing to in- 
vest money in these enterprises, we are doing every 
thing we can to threaten and demoralize trade, to hold 
the penitentiary over men who invest capital and to 
make men fear. The country to-day is in a condition 
of fear. We have more currency in circulation than 
ever before and less credit. With more money in the 
land it is harder to get. It comes through fear largely 
due to threats of legislation.” 


Criticism of Adamson Water-Power Bill 


At the request of Senator Jones, Mr. M. O. Leighton, 
consulting engineer of Washington, D. C., has made a 
statement criticising in detail the Adamson water- 
power bill. Mr. Leighton says that it is entirely true 
that the public interest in water-powers surpasses that 
in any other natural resource, but the fact does not 
justify the assumption that those who engage in that 
business must do so at the peril of their investments. 
The sovereign power of this government has proved and 
is proving amply sufficient for the control of social and 
business conduct. Nothing but stagnation or disaster 
can result from a legislative measure which, like the bill 
discussed, seeks to reinforce supreme sovereignty by 
depreciating the value of an invested dollar and by 
loosening the foundations of the financial structure. 


Annual Jovian Congress 


Delegates from the Eastern and Western seaboards, 
from the Gulf States and from Canada assembled for 
the twelfth congress of the Jovian Order at the Plan- 
ters’ Hotel, St. Louis, Mo., Oct. 14 to 16. On the open- 
ing day the registered attendance reached 700. Evi- 
dence of the lively interest in the affairs of the order 
was shown by the excellent attendance at the informal 
reception to past-Jupiters held the evening before the 
convention had been officially opened. 

Mr. Henry W. Kiel, Mayor of St. Louis, opened the 
first business session with an address of hearty wel- 
come, presenting the order with a mammoth gilded key 
to the city. The key was received by Past-Jupiter 
Oscar C. Turner, Birmingham, Ala. Following this 
amusing ceremony, Mr. James A. Casey, acting for the 
B. F. Stief Jewelry Company, presented the Past-Jupi- 
ters’ Association with a jeweled historic gavel made 
from the roots of a mesquite bush in Waco, Tex., where 
the first rejuvenation was held. On the silver-plated 
sides of the gavel room has been provided for the 
names of 100 Jupiters. 

Before reading his annual report, Mercury Ell C. 
Bennett, St. Louis, announced the appointments of the 
following committees: Resolutions committee, chair- 
man, Mr. Oscar C. Turner, Birmingham, Ala.; nomi- 
nating committee, chairman, R. L. Jaynes, Pittsburgh, 
Pa.; degree team competition committee, chairman, Mr. 
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A. C. Beattie, Cincinnati, Ohio; electric show commit- 
tee, chairman, Mr. B. M. Downs, Covington, Ky.; com- 
mittee on Mercury report, chairman, Mr. Sam A. Hob- 
son, Chicago, Ill.; committee on commercial division, 
chairman, Mr. W. E. Robertson, Buffalo. 

The report of Mr. Bennett dealt with things the order 
has accomplished during the past year, dwelling par- 
ticularly upon the record-breaking membership in- 
crease, social activity, finances, and the central offices. 
The report also included proposed changes in the con- 
stitution and by-laws and outlined some of the future 
plans of the commercial division. 

Dinner for approximately 2300 people was served at 
the Sunset Inn on Oct. 14. It is estimated that 680 
automobiles were used to transport the merrymakers to 
that delightful country club. 


Progress in Cincinnati Appraisal 


Mr. A. C. King, of Chicago, who is making an inven- 
tory and appraisal of the property of the Union Gas & 
Electric Company of Cincinnati, Ohio, at the request of 
the City Council, has made a report of progress. The 
items of the inventory, he said, have been checked and 
a detailed inventory of the underground work and the 
transformers has been made from outside information 
for comparison with the lists submitted by the com- 
pany. An inventory had also been made of the station, 
substations, electrical apparatus of all kinds, office 
furniture and fixtures and all other articles. The value 
of some of the materials may have been affected by the 
abnormal financial conditions of the past few months, 
Mr. King said. The underground system, together with 
the street-lighting equipment, has been listed and ap- 
praised. Real-estate experts must be secured to make 
a valuation of the ground and buildings owned by the 
company. The income and expense items are being 
estimated at the present time, he said. 


War Tax on Telephone and Telegraph 


Telephone and telegraph companies of the country 
will be put to considerable trouble by the “war revenue 
tax bill’ which the government has found necessary be- 
cause of the falling off in customs receipts. 

Under this bill these companies will be obliged to 
collect a tax on each telephone and telegraph message 
for which they charge the sender 15 cents or more. 
The bill as it left the House of Representatives pro- 
vided that the companies should make within the first 
fifteen days of each month a sworn statement showing 
the number of all dispatches, messages or conversations 
over their lines during the preceding month for which 
there was a charge of 15 cents or more, the collector of 
internal revenue in each district to collect a tax of 1 
cent a message from each “person, firm or corpora- 
tion.” The Senate committee amended the bill to re- 
move any ambiguity. 


Pacific Coast Jobbers’ Meeting 


The regular quarterly meeting of the Pacific Coast 
electrical jobbers was held at Del Monte, Cal., Sept. 24, 
25 and 26. An open session was held on Sept. 26 at 
which Judge T. M. Debevoise, counsel for the Electrical 
Supply Jobbers’ Association, outlined the work of the 
jobbers’ association as a national body. Judge Debe- 
voise’s talk was much the same as that given at the 
Niagara Falls (Ontario) meeting of the Electrical Sup- 
ply Jobbers’ Association, his remarks at that time being 
recorded in these columns on Sept. 12. Mr. Franklin 
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Overbagh, the secretary of the Electrical Supply Job- 
bers’ Association, was also present. 

In a paper by Mr. T. E. Burger, manager of the West- 
ern Electric Company at Los Angeles, on “Creative Sales 
Work by Jobbers,” the author maintained that a jobber 
should do his utmost to create business on lines of goods 
having genuine merit and which can be marketed at 
fair profits. The burden of Mr. Burger’s argument 
was that specialization in sales effort makes the jobber 
a more successful distributer than one who is willing to 
accept orders for any make of article called for by the 
whims of his customers. If the jobber wants to aug- 
ment the importance of his position in the great electri- 
cal industry and if he wants to increase his profits, he 
and not others, said Mr. Burger, should create a demand 
for the goods he has to sell. 


Dr. Steinmetz Speaks to Pittsfield A.I.E.E. Section 


At a dinner in his honor held by the Pittsfield ( Mass.) 
Section of the American Institute of Electrical Engi- 
neers on Oct. 7 Dr. C. P. Steinmetz, chief consulting 
engineer of the General Electric Company, discussed 
“Everyday Tendencies of Electrical Development,” 
pointing out the steady elimination of small and ineffi- 
cient central stations by large plants with numerous 
substations and distribution systems of wide area. In- 
creasing perfection in distribution and improved effi- 
ciency of production, the possibilities of handling di- 
versified peak loads economically in large generating 
plants, and the ability of large systems to command the 
services of high-salaried experts, led the speaker to his 
conclusions. In the speaker’s opinion, the municipal 
lighting plant is doomed except in the larger installa- 
tions. During his address, which was attentively list- 
ened to by all present, Dr. Steinmetz referred briefly to 
the European war, stating that it affords the United 
States a remarkable opportunity to become an indepen- 
dent nation economically and industrially. 


Convention Program of the Kansas Gas, Water, 
Electric Light and Street Railway Association 


The seventeenth annual convention of the Kansas Gas, 
Water, Electric Light and Street Railway Association 
will be held at the Fifth Avenue Hotel, Arkansas City, 
Kan., Oct. 22, 23 and 24. The delegates will be wel- 
comed by Mayor J. W. Reed of Arkansas City, and Mr. 
L. O. Ripley, of Wichita, will respond. The program is 
as follows: Presidential address by Mr. A. L. New- 
mann, Arkansas City; “Co-operation,” by Mr. H. W. 
McGruder, president of the Liberal Light, Ice & Power 
Company; “The New High-Efficiency Incandescent 
Lamp,” by Mr. R. D. Obermyer, General Electric Com- 
pany; “Cost of Distribution and Overhead Charges,” by 
Mr. E. A. Wright, manager of the Manhattan Light, Ice 
& Power Company; “Supplying the Farmer with Elec- 
tricity from the Central Station,” by Mr. C. L. Brown, 
manager of the Riverside Light & Power Company, 
Abilene; “Regulation and Control of Public Utilities,” 
by Mr. T. J. Strickler, engineer of the State Utilities 
Commission, Topeka; “Office Records,” by Mr. M. T. 
Flynn, manager of the Standard Electric Light Com- 
pany, Kansas City; “Has Business a Humorous Side?” 
by Mr. L. O. Ripley, vice-president of the Kansas City 
Gas & Electric Company, Wichita; “Safety First,” by 
Mr. A. M. Patton, assistant general manager of the 
Western Railways & Light Company, Topeka; “Inter- 
nal-Combustion Motors Versus Infernal Combustion 
Motors,” by Mr. Lewis Bendit, Kansas City; “Rates,” 
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by Mr. J. R. Murphy, manager of the Great Bend Water 
& Electric Company, Great Bend; “Rate Making,” by 
Prof. George Shadd, Kansas University, Lawrence; 
“When Bonds Come Due,” by Mr. H. P. Wright, Presi- 
dent of the H. P. Wright Investment Company, Kansas 
City; “Local Conditions to Be Considered in Deciding 
the Question of Producing Power for Railroad Shops,” 
by Mr. L. M. Gazan, chief electrician of the Atchison, 
Topeka & Santa Fé Railway Company, Topeka; “Infor- 
mation of Value to the Central Station as Distributed by 
the Manufacturer,” by Mr. C. L. Draper, engineer of 
the General Electric Company; “The Electrical Supply 
Jobber—Is He a Nuisance or a Necessity?” by Mr. F. 
B. Uhrig, manager of the Western Electric Company, 
Kansas City; “Individual Benefits Received Through 
Co-operation in Association Work,” by Mr. J. E. Marsh, 
district manager of the Salina Light, Power & Gas 
Company; “What One Horse-Power Means to the In- 
dustries,” by Prof. B. F. Walker, University of Kan- 
sas, Lawrence; “An Explanation of the Society for Elec- 
trical Development,” by Mr. F. B. Uhrig, district man- 
ager of the Western Electric Company, Kansas City; 
“Manufacture of Steel Wire,” by Mr. W. A. LaPierre, 
American Steel & Wire Company, Chicago. 

In addition, there are scheduled papers by Prof. A. A. 
Potter, Kansas State Agricultural College, Manhattan; 
Mr. W. L. Murrow, manager of the Kansas Gas & Elec- 
tric Company, Independence; Prof. Clarence Reid, Kan- 
sas State Agricultural College, Manhattan, and Mr. 
Wagner, Salina Light, Power & Gas Company. There 
will be a dinner at the Fifth Avenue Hotel on the eve- 
ning of Oct. 23, followed by a rejuvenation of the Sons 
of Jove. In addition to sightseeing trips, the entertain- 
ment program makes provision for motion pictures of 
interest to the industry, which will be shown at the Rex 
Theater, Oct. 24. Mr. W. H. Fellows, Leavenworth, is 
secretary-treasurer of the association. 


GAS-FILLED LAMPS FOR NEW YORK 


Street-Lighting Commissioner Proposes to Replace Arc 
Lamps with Incandescent Lamps for Street Lighting 


Commissioner William Williams, of the Department 
of Water Supply, Gas and Electricity, New York City, 
is attempting to reduce the cost of street lighting by 
eliminating lamps where he considers them useless. He 
also purposes replacing the city’s street arc lamps with 
gas-filled lamps if the test units which have been in- 
stalled prove satisfactory as to the illumination pro- 
duced and the expense of operating and maintaining. 
In this experiment the commissioner has received the 
assistance of the electric-service companies. About 500 
nitrogen-filled lamps rated at 400, 500 and 750 watts 
have been installed on some of the principal thorough- 
fares in Manhattan for the purpose of comparing their 
illumination with that of the arc lamps which are now 
in general use. 

For operating the test lamps the New York Edison 
Company has submitted the following tentative prices: 
750-watt nitrogen-filled lamps at $107 a year to replace 
flame-are lamps now operated at $120 per annum; 500- 
watt lamps at $85 to replace are lamps at $90, and 400- 
watt lamps at $77 to replace arc lamps at $90 per 
annum. These prices have been based on the condition 
that a unit be renewed four times a year, but up to the 
present time tests have shown that more renewals will 
have to be made; therefore the unit prices will have to 
be raised. The tests will continue until the end of the 
year, when the results will probably be used in drawing 
up new specifications for bids for the 1915 street-light- 
ing contracts. 
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One-year contracts are held with the electric-service 
companies, and if gas-filled lamps are adopted instead 
of arc lamps, these companies will be required to scrap 
the entire lot of lamps now in use. Some of these are 
only a year old, and as it was expected that gas-filled 
lamps would not be adopted until they had received 
more extensive tests for street-lighting service, the 
companies have not provided for the rapid amortization 
of the arc lamps, which are by no means obsolete as 
regards light distribution and color of illumination, 
nor are they relatively expensive to operate. 


C. L. EDGAR ON BOSTON LIGHTING RATES 





Seventy-five per Cent of Edison Company’s Street-Lighting 
Investment Useless for Any Other Purpose 


An interesting discussion of street-lighting rates 
was contributed by President Charles L. Edgar of the 
Edison Electric [Illuminating Company of Boston, 
Mass., to the proceedings of the Boston City Council. 
Speaking of the desirability of the proposed ten-year 
agreement, Mr. Edgar said that it is founded upon the 
point that 75 per cent of the company’s street-lighting 
investment applies to equipment which is of no use for 
other purposes. The Boston proper street-lighting in- 
vestment of the Edison company is $572 per are lamp 
of the 6.6-amp magnetite type. Six per cent on a 
round $600 gives the basic or fixed charge of $36 per 
lamp a year in the company’s regular rate schedule. 
The speaker thought that a year’s notice in regard to a 
proposed termination of contract is fair to both city 
and company on account of the time needed to prepare 
for any change. 

Answering an inquiry, Mr. Edgar said that the com- 
pany would not admit for a moment that because it is 
doing business with the city it should not expect to 
obtain as good a return as from its so-called commer- 
cial customers. He contended that the determination 
of a reasonable price has nothing to do with the prices 
prevailing in other cities. Prices must be determined 
upon a self-contained basis. Although Boston is the 
company’s largest street-lighting customer, Mr. Edgar 
said that size should have nothing to do with the price 
for such service. The price for one lamp is the same 
as the price for ten thousand because there is a com- 
mon investment. Nearly $3,000,000 is invested in street 
lighting in Boston proper. The poles have all been 
rebuilt in ten years because of the statute requiring 
wooden poles in Massachusetts; the arc lamps have to 
be rebuilt every six or seven years, and the ducts and 
conduits are the only parts of the equipment which are 
virtually indestructible. Boston pays $500,000 for 
street lighting and from $120,000 to $150,000 for build- 
ing lighting yearly. 

The theory of rates in the State, as laid down by the 
Gas and Electric Light Commission, is that wholesale 
rates are not justified unless there is a reduction in the 
cost of supplying service. The lighting service is con- 
sumed by the city in 500 different buildings. The com- 
pany’s best customer from the standpoint of return is 
the Hood Rubber Company, of Watertown, which earns 
a rate of about 1.5 cents per kw-hr. The average price 
per kilowatt-hour received last year from city buildings 
was 7.4 cents, the energy consumption being 133,000 
kw-hr. The two most favorable points of energy con- 
sumption on city service are the Northern Avenue 
bridge, where a rate of 2.83 cents is earned, and the 
Consumptives’ Hospital, Dorchester, which earns 2.85 
cents on account of long-hour service. Mr. Edgar said 
that there had been little decrease in the cost of operat- 
ing are lamps in the five years preceding the hearing. 
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Steam turbo-generators are more efficient from the 
labor and space standpoints than are reciprocating en- 
gines, but the former cost more initially. 


SAMUEL INSULL ON LIGHTING MONOPOLY 


He Discusses Causes Contributing to Greater Outputs and 
Lower Costs to Consumers of Electricity 


Mr. Samuel Insull, president of the Commonwealth 
Edison Company of Chicago, was the speaker at the 
first of the monthly meetings to be held this fall and 
winter at the Engineers’ Club at Dayton, Ohio, on 
Oct. 6. 

Mr. Insull’s address on “Some of the Advantages of 
Monopoly in Connection with the Manufacture and Dis- 
tribution of Electric Energy” was illustrated with exte- 
rior and interior views of some of the plants of the 
Commonwealth Edison Company, but mainly with 
charts which brought out very clearly the point he 
wished to make in his address, that monopolistic opera- 
tion of central stations properly supervised and regu- 
lated by a commission in any territory was the proper 
one from an economic standpoint. 

During his address Mr. Insull stated that the Com- 
monwealth Edison Company generated 929,000,000 
kw-hr. in 1913, and as every thousandth of a cent 
difference in the cost of production meant $10,000 a 
year to his company, he drew attention to the impor- 
tance of the utmost economy in production and distri- 
bution of energy where one organization, one system 
of management, one system of production and one sys- 
tem of distribution prevail. 

Mr. Insull stated that monopoly in connection with 
any industry was an engineering question, a manufac- 
turing question. It was a question of how to get the 
largest possible amount of earning capacity out of the 
dollars of wealth that this country possesses. He 
pointed out in a very striking and graphical manner 
that one of the chief reasons why the Commonwealth 
Edison Company has endeavored to secure all the avail- 
able electric load within reach of its circuits is that by 
reason of diversity-factor the company is able to in- 
crease its load-factor greatly, which in turn enables it 
to decrease production cost, and this makes it possible 
from time to time to reduce rates. 

At the close of his address, President F. M. Tait of 
the Dayton Power & Light Company thanked Mr 
Insull, and through him the officers and men of his 
organization, for the help given by the experts of the 
Commonwealth Edison Company during the rehabilita- 


tion of the Dayton plant following the flood of March, 
1913. 





Two Papers Dealing with the Uses and Limitations of 
Reactors Are Read and Discussed 


The regular monthly meeting of the American Insti- 
tute of Electrical Engineers, held in New York on Oct. 
9, was devoted to the presentation and discussion of two 
papers relating to the common subject of reactors for 
protecting alternating-current circuits. 


Effectiveness of Feeder and Busbar Reactors 


The uses and limitations of feeder and busbar re- 
actors were discussed in a paper on “Protective React- 
ances for Feeder Circuits of Large City Power Sys- 
tems,” by Messrs. James Lyman, Leslie L. Perry and A. 
M. Rossman. At times of light load with few genera- 
tors running each is required to carry a very large pro- 
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portion of any short-circuit current which may occur, 
whereas with more machines operating the current per 
generator would be lower. Curves were shown indicat- 
ing that the kva in a short-circuit varies inversely as the 
feeder reactance is practically independent of the gen- 
erator reactance and increases more rapidly per kva of 
station rating in large systems than in small ones. 
Where 12 per cent (of 25,000-kva) bus reactors and 3 
per cent (of 5000-kva) feeder reactors are employed the 
equivalent kva in short-circuit under the worst condi- 
tions becomes practically constant with 125,000 kva in 
generating equipment. Any further increase in the 
station rating has no appreciable effect on the short- 
circuit kva. Where no busbar reactors are employed but 
3 per cent feeder reactors are used the short-circuit kva 
increases with the generator rating until under the 
worst condition with infinite generator rating the kva 
delivered will be 167,000. Interpreted in another way the 
busbar voltage will be lowered during a short-circuit if 
busbar reactors are employed, while the other feeders 
will hardly be affected if only feeder reactors are used. 
Other curves were shown from which to approximate the 
short-circuit kva delivered to a fault on or near the bus- 
bars of a station or substation when busbar and feeder 
reactors are used and where several feeders are operated 
in parallel. When the ratio of the generator reactance and 
feeder reactance is one to three the short-circuit cur- 
rent will be practically maximum on any section if the 
generators on the same and adjacent sections are operat- 
ing. With a ratio of one to one the maximum current 
will exist when five generators are running on sections 
symmetrically located with respect to the faulty section. 

It was also pointed out that while feeder and busbar 
reactors are beneficial in minimizing short-circuit 
effects a fault in one of several feeders connected in 
parallel will usually trip the overload breakers in the 
other circuits. 


Reactors for Protecting Synchronous Converters 


In a paper on the “Use of Reactance with Synchro- 
nous Converters,” Mr. J. L. McK. Yardley discussed 
three conditions—where it is of prime importance to 
keep the lines energized at all times; where overloads 
are frequent but where the voltage must be allowed to 
drop off to protect apparatus, and where high momen- 
tary overloads are frequent but brief and comparatively 
frequent interruptions are not objectionable. In a 
system of the first character short-circuits are gen- 
erally allowed to burn themselves free, but during this 
period the supply apparatus should be protected. It 
was suggested that since the alternating current deliv- 
ered to a synchronous converter is always approxi- 
mately proportional to the direct current produced, sud- 
den increases in the instantaneous direct current can 
be prevented by inserting air-core or unsaturated re- 
actance in the alternating-current leads. Some tests 
were described in which reactors were employed to limit 
the short-circuit current in a 280-volt, 1000-kw, two- 
phase, sixty-cycle commutating-pole booster generator. 
With 30 per cent reactance in the supply leads and two 
and two-fifths normal load on the converter, the direct- 
current voltage was reduced 50 per cent. Owing to 
the poor damper used and a shift in phase angle of the 
voltage impressed across the collector rings, marked 
hunting occurred at eighty alternations per minute 
when the load was first thrown on. Sparking occurred 
during hunting periods but was not so severe that the 
load could not have been increased or the reactance de- 
creased. 

In systems of the second class, such as a large or 
medium-sized interurban railway, the converters should 
be designed to allow a drop in voltage before the critical 
safe overload is reached. The excess load will then be 
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distributed among other converters elsewhere on the 


system. In small interurban systems or where brief 
interruptions are not objectionable reactors should be 
employed to introduce a time element in the rise of the 
current, which after attaining a predetermined value 
should be immediately interrupted by a quick-acting 
circuit-breaker. A short-circuit should be allowed to 
clear itself before the current has reached a value which 
the converter cannot safely commutate. Air-core re- 
actors should be employed. A circuit-breaker designed 
especially for this service was described. Opening of 
the circuit-breaker is accelerated by a heavy spring and 
the momentum of the moving part is gradually absorbed 
by a dash-pot. The tripping device consists of a mag- 
net coil in series with a condenser shunted across the 
supply circuit. 
Discussion 


The two papers were discussed simultaneously. 
Among those taking part in the discussion were Messrs. 
D. B. Rushmore, Schenectady, N. Y.; Philip Torchio, 
New York; Harold W. Buck, New York; J. J. Frank, 
Schenectady; N. W. Storer, Pittsburgh; H. Goodwin, 
Jr., Philadelphia; George T. Hanchett, New York; 
Carl J. Fechheimer, Ampere, N. J.; Selby Haar, New 
York, and A. 8S. McAllister, New York. 

Mr. Rushmore called attention to the present-day 
recognition of the necessity for considering an elec- 
trical system as a whole rather than treating each part 
separately. Formerly the demand was for transform- 
ers of low reactance, while now special effort is made to 
render the reactance of transformers as high as pos- 
sible. Mr. Torchio claimed that insulated rather than 
bare wire should be used in reactors. Mr. Buck stated 
that long-distance transmission lines possess inherently 
so much reactance and resistance that protective re- 
actors are not needed so far as the delivery end of the 
line is concerned. Mr. Frank expressed the opinion 
that since it has no moving parts the reactor is the most 
satisfactory and reliable protective device thus far de- 
veloped. Mr. Storer said that the protective reactor 
should be equipped with a quick-opening short-circuit- 
ing device to insert the reactor when the reactance is 
needed and keep it short-circuited at all other times. 


PHILADELPHIA MEETING, A. I. E. E. 


Submarine Signaling, Electrical Equipment of Battleships 
and Hydroelectric Development by the United States 
Reclamation Service Are the Topics Considered 


In opening the three hundredth meeting of the 
American Institute of Electrical Engineers, held at the 
University of Pennsylvania, Philadelphia, on Oct. 12, 
President Paul M. Lincoln called attention to the fact 
that the meeting marked the thirtieth anniversary of 
the first technical session of the Institute, which was 
also held in Philadelphia. 


Oscillator for Submarine Signaling 


In a paper by Mr. R. F. Blake, “Submarine Signaling,” 
the Fessenden submarine oscillator was described. This 
apparatus can be used to take soundings, determine the 
proximity of icebergs and transmit or receive telephonic 
or telegraphic messages. The device is about 20.5 in. 
in diameter by 15 in. thick and weighs 850 lb. Its con- 
struction is shown in the cut. B is a ring-shaped elec- 
tromagnet excited by coil C, which causes an intense 
flux to pass across the gaps and through the solid-iron 
core D. Sliding in the gap between core D and magnet 
B is a copper cylinder attached to end disks which are 
clamped together by a threaded steel rod also free to 
move longitudinally. In grooves on both ends of core D 
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are oppositely wound coils through which 500-cycle 
alternating current is allowed to flow, inducing large 
currents in the copper shell, which is thereby caused to? 
jump to and fro at the same frequency. The rod at- 
tached to the copper end disks is fastened to a large 
diaphragm about 1 in. thick which is employed to im- 
part the vibration to the water, the transmitting 
medium. 

The operating current can be controlled by an ordi- 
nary telegraph key without excessive sparking at the 
contacts, as the circuit is practically non-inductive. By 
using one of these oscillators for sending and a micro- 
phone for receiving, it was reported that telegraphic 
messages have been sent 31 miles. If the oscillator is 
used as a receiver, much longer transmission becomes 





FESSENDEN OSCILLATOR 


possible. Telephonic communication can be carried on 
with water as the transmitting medium if the current 
and frequency in the oscillator circuit are controlled by a 
transmitter. With six dry cells and an ordinary trans- 
mitter in series with the oscillator it was declared that 
conversation could be carried on between stations more 
than 400 yd. apart. This apparatus can be employed to 
ascertain the proximity of icebergs by transmitting a 
signal and counting the time for the echo to return. 
The depth of water can be determined in a similar 
manner. 
Discussion 


The paper was discussed by Messrs. W. S. Franklin, 
South Bethlehem, Pa.; E. A. Sperry, Brooklyn, N. Y.; 
G. A. Hoadley, Swarthmore, Pa.; H. A. Hornor, Phila- 
delphia; G. Breed, Philadelphia; J. B. Taylor, Schenec- 
tady; V. Karapetoff, Ithaca, N. Y., and H. J. W. Fay, 
Boston. 

Mr. Sperry stated that the immense size of the 
diaphragm, which with the copper tube and attach- 
ments weighs over 100 lb., is dictated by the necessity 
of having it possess a natural vibratory period cor- 
responding to 500 cycles per second, the frequency at 
which the oscillator is operated. Professor Karapetoff 
explained the action of the secondary alternating cur- 
rent in the copper tube upon the unidirectional flux 
produced in the core by direct current, and expressed 
great admiration for the ingenuity displayed in devel- 
oping the oscillator to its present form. 

In answer to questions by Messrs. Franklin, Hoadley, 
Hornor, Breed and Taylor, Mr. Day, who presented the 
paper for the author, stated that only one diaphragm 
of each oscillator acts upon the water. The amplitude 
of each oscillation of the diaphragm is about 0.01 in. 
Several signals may be sent and received simultaneously 
in the same neighborhood by using a different fre- 
quency for each message. 


Extensive Electrical Applications on Shipboard 


Electrical applications on the new Argentine super- 
dreadnaught Moreno, which has a more extensive elec- 
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trical equipment than any other ship built in this coun- 
try, were described in a paper by Mr. H. A. Hornor en- 
- titled “Electrical Equipment of the Argentine Battleship 
Moreno.” On board this ship are 3000 electric lamps, 
motors having an aggregate rating of 4000 hp and ap- 
proximately 76 miles of cable. A noteworthy departure 
from American practice was made by using lead-covered, 
steel-armored conductors and 220-volt tungsten lamps. 
Electricity is employed for steering and operating the 
anchor windlass. 

The generating equipment consists of four 375-kw 
turbo-generators, two installed forward and two aft on 
the lower platform deck below armor. For supply elec- 
tricity in the harbor when fires are drawn there are 
two Diesel oil-engine-driven generators rated at 75 kw 
each. The main switchboards and distribution boards 
are also separated from each other but interconnected 
electrically so that destruction of one part of the ship 
will not interrupt the entire service. 

Three methods of distribution are employed—running 
feeders direct to motor-starting panels, feeding branch 
distribution boards, and supplying energy through main 
feeders and branch circuits. The lighting feeders are 
divided into two classes, (1) general illumination under 
cruising conditions, (2) white light for battle purposes, 
and (3) blue light for battle purposes when operations 
must be concealed. Operated from balancer sets are 
twelve 110-volt, 43.3-in. projector lamps the relative 
positions of whose electrodes are controlled by motors. 
For signaling purposes each lamp is equipped with a 
shutter over its lens. On one of the lamps the shutter 
is controlled remotely by electricity. 

The electric steering apparatus is used as an auxiliary 
to the steam steering engine, utilizing the same telemo- 
tor gear on a follow-up system. Forty seconds is required 
to shift the rudder from hardover to hardover with elec- 
tricity. The anchor windlass is controlled semi-auto- 
matically; that is, the first three speeds are controlled 
by the master controller and beyond that automatic con- 
tactors are closed by current-limiting relays. Facili- 
ties for extensive signaling are provided, every precau- 
tion being taken to avert failure of operation by pro- 
viding for the supply of energy from either of two sepa- 
rate stations. Roentgen-ray outfits for the sick wards 
and motion-picture machines for entertaining those on 
board are also installed, in addition to radio-communi- 
cating apparatus, an electric anemometer and wind 
vane, engine-revolution counters, a direction indicator, 
a gyroscopic compass, and pyrometers for measuring the 
temperature in smoke uptakes. 


Discussion 


Mr. Hornor’s paper was discussed by Messrs. H. B. 
Hibbard, Milwaukee, Wis.; E. A. Sperry, Brooklyn; M. 
W. Day, Schenectady, N. Y.; G. A. Pierce, Jr., Philadel- 
phia; C. S. McDowell, New York, and L. C. Porter, Har- 
rison, N. J. 

Mr. Day remarked that the electrical equipment of 
the ship followed German practice more largely than 
American. He indorsed the use of high voltage with 
motor-generator sets for producing constant current for 
the search-lanterns. Mr. Hibbard claimed that the use 
of asbestos board for switch panels instead of slate or 
metal is a step in the right direction. Mr. Pierce advo- 
cated the employment of alkaline storage batteries in 
each turret and throughout the ship in order to insure 
continuity of operation in case any part of the generat- 
ing plant should be disabled. 

Mr. Sperry demonstrated a model of a gyroscopic 
compass arranged to show a method recently developed 
for damping the pendulum action of the gyro. The 
point of support of a damping pendulum associated with 
the gyro is not stationary but is free to move in an are 
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of a circle at a speed which is kept low by means of 
dash-pots. 

Mr. Porter stated that the modern tungsten lamps de- 
signed for 220 volts are equally strong with lamps of 
the same construction designed for 110 volts, but the 
specific power consumption is somewhat higher and 
the life shorter. 


Hydroelectric Development by Reclamation Service 


The chief purpose in the development of electricity by 
the Reclamation Service, said Mr. F. H. Newell in a 
paper on “The United States Reclamation Service,” is 
the production of inexpensive power for raising water 
to land which is too high to be irrigated by the gravity 
method. It was pointed out that the Reclamation Serv- 
ice has demonstrated that it is possible for the govern- 
ment to build and operate electric plants at a cost com- 
parable to the outlay of corporations, but the Reclama- 
tion Service is relieved of certain obligations to its con- 
sumers which must be met by corporations. Including 
operating and maintenance expenses and overhead 
charges, energy has been developed in some hydroelec- 
tric stations at as low as 0.126 cent per kw-hr. The 
author pointed out, however, that it is not uncommon 
for hydroelectric equipment to cost as much as $250 
to $300 per kw as compared with $45, $60, or at the 
most $75 per kw for steam equipment. On the other 
hand, depreciation on the latter is higher than it is on 
the former. 

In 1913 about 9225 hp in permanent pumping plants 
and numerous small drainage installations were served 
from the government plants, at a cost, including over- 
head charges and depreciation, of about 1 cent per acre- 
foot raised 1 ft. The lowest cost of 0.3 cent per acre-foot 
was for plants operating from the Minidoka station on 
the Snake River, Idaho. Energy generated by the 
Reclamation Service which is not supplied for irrigation 
purposes is sold as a by-product at about cost, some- 
times as low as 0.5 cent for commercial purposes with 
a guaranteed annual consumption. The rates for heat- 
ing vary widely, depending on the excess energy avail- 
able. Electricity is able to compete with coal in some 
cases. Several tables were presented giving the equip- 
ment of plants operated by the Reclamation Service, 
rates offered for different purposes, and proposed and 
possible power which can be developed at these stations. 
Descriptions of the more important stations completed 
the paper. 

Discussion 


The paper was discussed by Messrs. G. A. Hoadley, 
Swarthmore, Pa.; P. M. Lincoln, Pittsburgh; Paul 
Spencer, Philadelphia; R. W. Pope, Elizabeth, N. J.; 
J. E. Kershner, Lancaster, Pa.; H. A. Hornor, Philadel- 
phia; V. Karapetoff, Ithaca, N. Y.; Carl Hering, Phila- 
delphia, and H. Goodwin, Jr., Philadelphia. 

In commenting upon the low rate for electric heating 
to which President Lincoln had called attention, Dr. 
Hering said that extremely low rates can be offered 
for off-peak loads such as certain discontinuous electro- 
chemical processes. Professor Karapetoff expressed 
the opinion that the results obtained by the United 
States Reclamation Service show that the government 
should own and operate public utilities. Mr. Hornor 
stated that a very large item in distribution cost is the 
continuous iron loss in transformers whether or not 
they are actually delivering load. Professor Hoadley, 
who read the paper for Mr. Newell, remarked that the 
value of irrigation to a community can easily be ap- 
preciated by any one who has seen the remarkable 
transformation that took place in southern California 
when unfruitful land was converted into orange groves 
by means of artificial irrigation. What has been done 
in California can be done elsewhere. 
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Foreign and Domestic Trade Conditions 





Changes and Opportunities Arising in the Commercial Outlook for Manufacturers as a Result 
of the European War 


FOREIGN TRADE MEETING IN NEW YORK 


Merchants Told What to Do and What Not to Do in South 
America 


Foreign trade was discussed at the lunch of the 
members’ council of the Merchants’ Association of New 
York at the Hotel Astor on Oct. 14. Nearly 1000 people 
were present. The speakers were Messrs. W. S. Kies, 
foreign trade department of the National City Bank of 
New York; John F. Fowler, vice-president W. R. Grace 
& Company, New York, and Charles M. Pepper, former 
foreign trade adviser of the Department of State. 

Mr. Kies explained in detail the plans of the Na- 
tional City Bank for the opening of two branch banks 
in South America. The decision to open these branches, 
which was reached in June, before the commencement 
of the European war, was made possible by the new 
federal reserve law. Mr. Kies said that it is mainly 
through the assistance of German and British banks 
in South America that the trade of Germany and Great 
Britain with South American consumers has been built 
up to large proportions. It is well understood, he said, 
that a regular provision in the loan arrangements be- 
tween those banks and South American borrowers is 
that the proceeds shall be spent with manufacturers 
in the countries which advance the funds. When the 
new banking act was passed many inquiries as to the 
possibilities of foreign business were received. As a 
result of these, 6000 letters were sent by the bank to 
exporters and importers, and the responses showed 
that American and manufacturing interests have suf- 
fered from lack of banking facilities in South America. 
Mr. Kies predicted that within a few years the devel- 
opment of trade with South America will lead to sur- 
prising and satisfactory results. 

Mr. Fowler, whose company has had long and suc- 
cessful experience in foreign trade, said that there is 
no mystery about South American commerce, but that 
it requires care and means large and long responsi- 
bilities. Long before the European war was started 
there was general business distress in South American 
countries. Each South American country will have to 
learn, one by one and each in its own way, how to face 
the present problem and how to get on its feet again. 

It cannot be expected that this country, under the 
conditions that have prevailed in the past, will take 
as large a share of South American trade as will 
Europe with its population of 450,000,000, comprising 
both producers and consumers. That population is to 
be compared with the 100,000,000 of this country, most 
of whom are pretty well contented with what they get 
at home. The new tariff law, however, is a sign that 
this country is prepared to buy more from the rest of 
the world than it has done before. 

The present is an opportune time, Mr. Fowler said, 
but the prospects must be considered earnestly and 
sensibly, not hysterically. Much of what has been 
preached lacks common sense. It always has been 
European capital that stimulated South American coun- 
tries. If capital from this country can be sent to the 
assistance of South American countries, it will help 
greatly to develop future trade. Referring to the fre- 
quent reproaches against exporters here on the score 
of niggardly credits, Mr. Grace said that the fact is 
that our exporters have been very liberal and much 
more so than they would be in home trade. Whether 





he buys in Europe or here, the worthy South American 
trader gets about the same credit facilities. Wherever 
situated, it is the unworthy customer who howls the 
loudest when merchants refuse him dangerous terms. 

In conclusion, Mr. Fowler mentioned some “dont’s,” 
which briefly are as follows: Don’t use second-hand 
packages. Don’t use boxes carrying old ship marks. 
Don’t advertise contents on the outside of packages. 
Don’t forget that freight is frequently discharged on 
rough seas. Don’t forget that the customer wants to 
receive goods on time. Don’t forget to give good serv- 
ice with reasonable charges. 

Mr. Pepper declared that South America is one of 
the great and growing markets of the world and should 
be studied in that attitude. He advised manufacturers 
to establish permanent exhibits of products in large 
South American centers. This country is reaching the 
period when a great many more manufacturers must 
have foreign markets. 


WAR OPENS NEW OUTLET FOR ENERGY 


Mr. M. A. Viele Says that Appalachian Power Company 
Benefits from Increased Coal Demand 


Mr. M. A. Viele, of Viele, Blackwell & Buck, in dis- 
cussing business conditions with a representative of the 
Electrical World, spoke of the new business obtained re- 
cently by the Appalachian Power Company, of which 
he is vice-president. 

The Appalachian Power Company began to deliver 
energy on Aug. 1, 1912. It has a large potential mar- 
ket in the southwestern part of Virginia and the adjoin- 
ing section of West Virginia, and its organization has 
been engaged steadily in the development of business. In 
the last few weeks fifteen contracts have been closed with 
coal-mining companies. They had been pending for 
some time, and their final execution was made possible 
by the increased output of coal resulting from the new 
markets opened by the European war. The power com- 
pany was not delivering energy to any of the coal- 
mining companies in this list on Sept. 1, but it will be 
delivering to all but one of them on Jan. 1, 1915. It is 
estimated by Mr. Viele that the gross revenue from 
these companies for the first year will be from $55,000 
to $60,000, and that in 1916 it will be between $85,000 
and $90,000. Total gross revenues of the company 
thus far in 1914 are about 15 per cent greater than in 
the corresponding period of the previous year. 

The demand for coal which led the mining companies 
to close contracts for energy has come from South 
American and European centers. Part of it is from 
the Panama Canal ports, which the coal shippers in the 
Pocahontas district believe will become two of the prin- 
cipal coaling stations of the world. 

The company is prepared to finance its construction 
requirements. Its securities were underwritten on a 
basis providing for completion of the construction 
necessary for the use of the entire estimated output. A 
construction program was arranged which covers the 
period to June 30, 1916. The capital provided for con- 
struction purposes has been divided into regular 
amounts, and these have been expended in accordance 
with the program. The company, however, is ready to 
hasten its work and open more developments if the 
market for energy warrants this change in plan. 
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AS MANUFACTURERS SEE THE OUTLOOK 


Conditions of Business in Different Branches of the Electri- 
cal Industry 


Manufacturers have written the Electrical World as 
follows in regard to business conditions: 


Conditions for Good Business in South America 


Mr. Kurt R. Sternberg, treasurer and general man- 
ager Dickinson Manufacturing Company, Springfield, 
Mass.: “The writer believes that if manufacturers of 
electrical apparatus will send to South America first- 
class salesmen who know the Spanish language, and if 
they will study carefully the conditions, a good business 
can be done. The writer visited Latin America this 
year and was particularly impressed when in Costa 
Rica by a conversation with the German consul in which 
this gentleman stated that the Americans do not get 
the trade because they do not study carefully enough 
the conditions under which they can do business. I 
then went to study some of these conditions, and found 
it to be the fact that we answer letters written in Eng- 
lish in English instead of being polite enough to an- 
swer them in Spanish, and I further found that if the 
buyers in Latin America state that packing cases of 
certain sizes must be sent we send any kind of packing 
cases, thinking them good enough for that trade and 
not taking into consideration that the roads are poor 
and therefore packing in certain sizes of cases is abso- 
lutely necessary, as the moving power generally used 
is oxen and the wagons have to be packed ‘just so,’ in 
order to prevent the boxes from falling from the wagon 
and breaking. The people in Latin America are very 
polite and try to use English and feel it a slight if we 
are not just as polite and do not use Spanish when an- 
swering inquiries. The war has stopped some of the 
European countries like Germany and _ Austria- 
Hungary from sending goods to South America, and 
if we here are quick and alert and consider the advice 
given in this letter as somewhat important, we can get 
a large business in South America, and therefore may 
be indirectly benefited by the unfortunate war in 
Europe.” 

Too Early to Tell Results 


Mr. Joseph S. Thompson, manager Pacific Electric 
Manufacturing Company, San Francisco, Cal.: “It is too 
early to describe the possible results on our business of 
the European war. It would seem as though there 
might, perhaps, be a South American demand, and it 
would seem as though the regular American vessels 
plying to the canal might be equal to coping with it. 
We do not depend on any European countries for raw 
materials, nor do we ship our product to any European 
countries. We expect in due time to pay our propor- 
tion of the cost of this European insanity.” 


Thinks Domestic Business Should Increase 


Mr. William H. Taylor, assistant sales manager Dia- 
mond State Fibre Company, Bridgeport, Pa.: “The 
only way in which the export of our product could in- 
crease would be as the export trade of electrical manu- 
facturers who use our products increases. Our export 
of raw material to Belgium, France, Germany and Rus- 
sia has ceased. The South American business is quite 
negligible in quantity, and we do not think that during 
the next year there will be much increase in general 
exports which are manufactured from our product to 
Latin America, owing to the bad conditions in South 
American business and to the fact that South Amer- 
ican countries are dependent on Europe for their bank- 
ing and capital. Business in this country has been just 
about the same. We think it should increase consider- 
ably, owing to the fact that the large crops will meet 
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many of our obligations in Europe at the high prices 
which they will bring, and in time this must affect the 
manufacturing industry, owing to the increased pur- 
chasing power of the farmers. We have reduced our 
organization owing to the falling off of our export trade, 
which was almost a third of our general business. The 
raw material for vulcanized fiber is made from cotton- 
rag paper, and as over one-half of the rags are imported 
into this country, prices have gone up materially. If 
there shall be a severe winter in this country, it looks 
as if there might be an absolute scarcity of raw mate- 
rial. As our paper mill consumes over 250,000 lb. of 
rags a day, a large stock cannot be carried, and no sub- 
stitutes could be introduced which would not noticeably 
increase our cost of production.” 


ELECTRICAL NEWS IN FOREIGN PAPERS 


Information on Industrial Conditions Published in Recent 
English Journals 


The British Electrical and Allied Manufacturers’ As- 
sociation has submitted to its members resolutions bear- 
ing on the proclamation of the government in regard 
to “trading with the enemy.” Since earlier resolutions 
were drafted a supplementary letter has been issued by 
the association. It says that without attempting to de- 
fine the legal effect of the proclamation of the govern- 
ment or the act of Parliament passed in support of it, 
the council of the association states “that the practical 
difference between companies which largely manufac- 
ture in England and those which are merely branches 
(whether incorporated in Great Britain or not) of con- 
cerns domiciled in an enemy country justifies the council 
in modifying, in favor of the former companies, the pro- 
posed resolutions and thus gives effect to the dominant 
feeling. of members that this decision should govern 
their patriotic business policy.” 

The Engineer, of London, says that the war has 
shown the extent to which England has depended upon 
Austria and Germany for its supply of are lamps and 
carbons. Before the war began there was only one 
firm in Great Britain regularly engaged in this busi- 
ness. That firm built its carbon factory twelve 
years ago and “owing to persistent price cutting on the 
part of foreign competitors it has had on its own 
acknowledgment to face a loss of over £70,000.” Since 
the war commenced the demand on the English factory 
has been enormous. In less than a week the firm could 
have sold, if it had been prepared to meet the sudden 
demand, a full year’s output. 

A recent issue of the Electrical Review, London, 
gives the total value of British export trade in electrical 
goods in August as £238,621, compared with £564,291 
in July. The principal markets for the August elec- 
trical exports were: Canada and Newfoundland, £14,- 
960; Argentina, £37,269; India, £40,215; Victoria, £13,- 
778; New South Wales, £14,155, and New Zealand and 
Fiji Islands, £11,309. The United States, Philippines 
and Cuba received £1,476 from Great Britain during 
August, and Germany received £5,768. The principal 
item of export was machinery, which had a value of 
£86,789 or, roughly, 37 per cent of the total. The 
registered electrical imports into Great Britain amount- 
ed to £86,734, having fallen from £291,244 in July. The 
principal countries supplying this trade were the United 
States, £39,426, and Germany, £24,953. The corre- 
sponding German figure in July was £168,000. The 
principal item of import was machinery. It was val- 
ued at £29,152, or, roughly, 34 per cent of the total. 
During the month the British re-exports amounted to 
£10,001. 





PUBLIC SERVICE COMMISSION NEWS 


California Commission 


The Railroad Commission has issued a supplemental 
order authorizing the Midland Counties Public Service 
Corporation to renew a note of $10,000 at a rate of in- 
terest not to exceed 8 per cent per annum. 

The commission has rendered a decision authorizing 
the Pacific Light & Power Corporation to issue 19,430 
shares of first preferred 6 per cent cumulative stock at 
not less than 85, and $4,382,000 of first and refunding 
mortgage bonds at not less than 85 and _ interest, 
with the provision that the bond issue shall be made 
subsequent to the stock issue. 


Maryland Commission 


Mr. Osborne I. Yellott, people’s counsel to the Public 
Service Commission, is preparing forms providing for 
inventories and appraisals of the property of public 
utilities. 

New York Commissions 


The question of rates of the New York Edison 
Company and the United Electric Light & Power Com- 
pany is before the New York Public Service Commis- 
sion, First District. At the regular meeting of the 
commission on Oct. 6 the New York Edison Company 
asked for an extension of time in which to file briefs. 
An extension of two weeks was given by the commis- 
sion. 

Commissioner Milo R. Maltbie has held hearings in 
regard to the prevailing rates of the two companies and 
is prepared to make a report on the subject. 

All cases pending since before the present personnel 
of the New York Public Service Commission of the 
Second District assumed office have now been assigned 
for determination, and current cases are disposed of, 
in addition, as rapidly as may be. During the last month 
fifty-nine new formal cases were filed with the commis- 
sion, but as final orders were issued in sixty-six cases 
the pending total has been reduced from 287 to 280. 
This makes a total of 363 new cases filed since March 16 
of this year, and a total of 473 finally disposed of, re- 
ducing the number of cases pending from 390 on March 
16 to 280 on Oct. 1. The disposition of informal com- 
plaints has kept pace with those of formal character. 


Ohio Commission 


The Union Gas & Electric Company of Cincinnati 
asked on Sept. 23 for an extension of six months in the 
time for completion and filing of its inventory and ap- 
praisement. The commission, however, refused this 
request and instead granted the company two months’ 
additional time. The expense of making the inventory 
and appraisement, representatives of the company told 
the commission, is $4,000 per month and about 90 per 
cent of the work is completed, but the depreciation, ap- 
preciation, salvage and reproduction cost data are yet 
to be made up. The company was told that engineers 
representing the commission were far ahead of the 
work of the company’s men, that they had found items 
not included in the company’s lists and that they had 
collected data for depreciation as they went along, thus 
saving much time. 

Mr. Paul Martin, of Springfield, conferred with the 
commission on the question of fixing a minimum rate 
for service by the Springfield Gas Company. Patrons 
have objected to this and urge that the bills be made 
for the exact amount used. In his argument Mr. Martin 
stated that the Springfield Light, Heat & Power Com- 
pany has been allowed to fix a minimum payment and 
that the city of Springfield follows this policy in water 
service. 
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Current News Notes 


INSPECTION SERVICE FOR CANTON, OHIO,—More strin- 
gent wiring regulations than have heretofore been in 
force in Canton, Ohio, are to be incorporated in the new 
building code of the city, according to the Mayor, the 
lack of such regulations having resulted in criticism 
from fire-prevention experts. The new code provides 
for a city building inspector, who will have supervision 
over the city’s electrical department. 

* * * 


PERMANENT JOVIAN QUARTERS IN CLEVELAND.—Mem- 
bers of the Electrical League of Cleveland, Jovian Chap- 
ter, have completed plans for securing four commodious 
rooms in the Hollenden Hotel, Cleveland, to be given 
over to the exclusive use of Jovians. It is expected that 
the problem of financing the permanent club will be 
met by funds derived from the sale of exhibit and 
advertising space in the club rooms and by fees from 
the sale of non-resident memberships at $10 each. To 
create further interest in the league an electric-vehicle 
section, a contractors’ section and an advertising men’s 
section have been formed. 

* * %* 


SOCIETY MEETINGS 


CONFERENCE OF OHIO METER MEN.—A conference of 
members of the Ohio Electric Light Association inter- 
ested in meters and meter practice will be held at 
Dayton, Ohio, Oct. 23. Representatives of all Ohio 
companies are invited to be present. 

* * * 


ELECTRICAL MANUFACTURERS’ CLUB.—The next meet- 
ing of the Electrical Manufacturers’ Club is scheduled 
for Hot Springs, Va., Wednesday, Nov. 4, the sessions 
continuing until Sunday, Nov. 8. No program has yet 
been arranged. Mr. S. O. Richardson, Jr., Libby Glass 
Company, Toledo, Ohio, is president of the club. 

* * * 

PUBLICITY A CURE TO CENTRAL STATION ILLS.—Speak- 
ing before the Duquesne Light Section of the National 
Electric Light Association in Pittsburgh recently, Pro-: 
fessor Knowles said: “The death struggle of competi- 
tion, instead of bettering service to the public, only 
prevents better conditions and puts added burdens on 
the shoulders of the consumer. Corporations to-day 
realize that public opinion is but the combined opinion 
of individuals, and they are therefore straining every 
effort to put their case before the public as a jury 
which will give final judgment on the matter. Pub- 
licity is the keynote of modern business, and in this lies 
the opportunity for a better understanding between the 
corporation and the public. 

* * * 


ELECTRICITY IN WARFARE.—The New York Electrical 
Society held its Oct. 9 meeting at the Electrical Ex- 
position in the Grand Central Palace, New York City. 
An unusually large number of persons were present to 
hear Capt. Samuel S. Robison’s lecture on “Electricity 
in War.” Starting with the Civil War, when electric 
signaling was used for the first time on the battlefield, 
he reviewed the extensive applications which have since 
been made of electricity in this country and abroad. 
Before the meeting a dinner was given at the Engi- 
neers Club in honor of Captain Robison and Lieutenant 
McDowell, of the Brooklyn Navy Yard, by Mr. Frank 
W. Smith, one of the directors of the exposition. The 
lamp committee of the National Electric Light Associa- 
tion, which had been in session during the afternoon 
preceding the meetings, attended the lecture in a body. 
After the lecture, an inspection was made of the com- 
prehensive exhibit made by the army and navy. 
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WATERSHED AND RESERVOIRS OF BISHOP CREEK DEVELOPMENTS IN SNOW-CAPPED SIERRAS 


Hydroelectric Development on Bishop Creek, Cal.—I 


Complete utilization of water for power and irrigation purposes— 
Electricity from seven stations in tandem transmitted over 400 
miles—Lines designed for 140,000 volts. By C. O. Poole 


the hydroelectric development of the Nevada- 
California Power Company and the Southern 
Sierras Power Company on Bishop Creek, Inyo County, 
Cal. This work was begun in a modest way in 1904, 
following the discovery of gold in the Goldfield-Tonopah 
mining districts, with an investment of approximately 
$300,000, and involved the erection of a reservoir and 
generating station with transmission lines complete in 
their day but small compared with the present system. 
The installation served its purpose of providing the 
cheapest possible electricity for those and contiguous 
Nevada mining districts. With the development of the 
mines and mills, however, the demand for electricity 
rapidly increased, and the company kept pace with de- 
velopments, adding to its generating equipment at all 
points. 
In the year 1911 the Southern Sierras Power Com- 
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, N excellent example of conservation is found in 


FIG. 1—MIDDLE FORK DAM SITE DURING CONSTRUCTION 


pany was organized for the purpose of reaching out into 
the rich agricultural territory of southern California, 
supplying electricity for pumping water for irrigation 
and thus providing a heavier demand for electricity 
during the irrigation season, which is also the flood- 
water season of Bishop Creek and the time of heavy de- 
mand for water from the creek for irrigation ditches. 
Thus another link was connected in the chain of com- 
plete conservation. 

The system now reaches and serves, besides the mines 
of southern Nevada, a variety of interests in California, 
such as the soda works on Owens Lake, the gold mines 
of the Randsburg district, cement works and other in- 
dustries on the way south as well as the agricultural 
operation in Riverside, San Bernardino and Imperial 
Counties, where the energy developed on Bishop Creek 
is used and even transmitted across the Mexican bor- 
der. From the initial investment of some $300,000 the 
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enterprise has grown to a property investment in ex- 
cess of $10,000,000, and the growth of the business 
seems yet in its infancy. At this time, besides the 
lighting load, the combined system supplies electrical 
energy to motors of an aggregate rating of over 35,000 
hp distributed as follows: 





Hp 

Re IE EI arc, Go ain win tniwitw Sin et eo mle wide mel gia A ome 18,800 
EE SO ah Wawa oad os ee cble wise eG ees 7,400 
aes SOE ee OED. oars we w a eee kee nels sea a aee 9,200 
I iN a ct A a Mees So eng whi Sh in 35,400 


What might be considered a good example of the com- 
plete development of a mountain stream for hydroelec- 
tric purposes is described in some detail in what fol- 
lows. The full development of Bishop Creek will yield 
an equated flow of approximately 126 cu. ft. per second. 
The water is taken directly from the storage reservoirs 
at an elevation of 9700 ft. by means of pipes, the head 
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the drainage area of the North Fork and of the Middle 
Fork is shown, the South Fork of the stream being to 
the left of the picture. The system of generating sta- 
tions upon this stream is owned jointly by the Nevada- 
California Power Company and the Southern Sierras 
Power Company, the latter company being a subsidiary 
company to the former. The development on the stream 
is described as of one system. 

There are three principal reservoir sites on the 
stream—one on the North Fork, at an elevation of 9300 
ft., one on the Middle Fork at an elevation of 9100 ft., 
and one on the South Fork at a 9700-ft. elevation. The 
last two sites have been partly developed, provision hav- 
ing been made for increasing the height of the dams at 
some future time. 

The site on North Fork has been prepared for the 
erection of the dam and the preliminary work done. 
This dam when completed will impound 6000 acre-ft. of 
water, at a height of 75 ft. The drainage area above 
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of the water in the reservoirs being also utilized, and 
passed through seven stations in tandem. For a dis- 
tance of 15 miles the water is virtually taken away 
from the stream bed, and in that distance it drops 
through an effective head of 4200 ft., developing an 
aggregate of 32,000 kw. After passing through the sta- 
tions all the water is used for irrigation purposes. The 
electricity developed is distributed to valleys and towns 
situated at far-distant points and over high mountain 
ranges by means of transmission lines more than 1200 
miles in extent, and to a distance in one case of more 
than 400 miles, where it is used for pumping water for 
irrigating large orange groves. 

The illustration at the top of page 757 shows a part 
of the watershed of Bishop Creek, Inyo County, Cal., on 
the eastern slopes of the Sierra Nevada Mountains, 
about opposite Santa Cruz on the coast line. Part of 





FIG. 2—PLAN OF DAM ON MIDDLE FORK OF BISHOP CREEK 





the dam is 10 sq. miles, with elevations ranging from 
9300 ft. to nearly 14,000 ft. 

The watershed above the reservoir on the Middle 
Fork is 15 sq. miles, and the area above the South Fork 
dam in 13 sq. miles. The reason for placing the dams 
at these extreme elevations lies in the natural sites 
found at these particular points. The sites are all 
natural lakes formed by glacial action, the basins being 
ground out of solid granite to a depth of over 200 ft., 
leaving only narrow canyons cut through the granite 
formation. 

Fig. 1 is a view of the Middle Fork dam site during 
construction. Fig. 2 is a profile and plan of the same 
site. The type of dam erected was chosen because 
good granite quarries were capable of being developed 
close at hand, and because cement and other building 
materials were excessively high, cement costing $8 per 
















OCTOBER 17, 1914 


barrel laid down at the site. The dam is, therefore, a 
loose rock fill with timber face, the slope on the water 
side being 0.75 to 1 and the slope on the down-stream 
side 1.125 to 1. It contains 50,000 cu. yd. of random- 
size rock and 400,000 ft. (board measure) of timber and 
lumber. The water seal was made by blasting a trench 
in the bedrock foundation from 3 ft. to 4 ft. deep and 
of about the same width. In this trench the ends of 
the facing timbers (trees from 14 in. to 18 in. in diam- 
eter, hewn flat on one face) were placed 6 ft. apart and 
the timbers slanted back to the proper angle to form 
the upstream face of the dam. Three courses of 4-in. 
by 12-in. pine planks were then spiked onto the bot- 
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6 ft. on the slope of the timbers and extending back into 
the rock fill 6 ft. The bolts had eyes in their ends 
through which a piece of 8-lb. T-rail 4 ft. long was 
passed at right angles. These rails and bolts were 
firmly embedded in the rock fill, forming a _ secure 
anchorage for the facing timbers. Three courses of 


4-in. planking were used for the face for one-fourth the 
distance from the bottom up, then two 4-in. and one 
3-in. plank for the next one-fourth distance, then three 
3-in planks for the next one-fourth distance, then one 
course of 3-in. planks and one course of.2-in. planks to 
In each case the outer course was calked with 
3g-in. 


finish. 


oakum. Three 24-in.-diameter steel draw-off 





FIG. 3—-UPSTREAM FACE OF DAM AFTER TWO YEARS’ 
SERVICE 


tom of these facing timbers, the planks breaking joints 
with one another vertically and the bottom course 
breaking joints on the facing timbers. The rock 
trench was then filled with a one-two-four concrete mix- 
ture, the concrete being carefully tamped around the 
timbers and facing planks. Rock was then hand-placed 
back of the plank facing, with the main fill backing it 
up, after the first few courses of facing planks were 
in place. The first 6 ft. or 8 ft. of the rock fill from 
the upstream side of the facing timber was hand- 
placed, flush with the facing timbers, a straight edge 
being used to bring the rock facing true with the tim- 
bers. When the planking was put on, therefore, it had 
a firm, even bed to rest upon, the facing timbers being 
fully embedded in the rock fill and secured therein by 
l-in. bolts passing through the facing timbers every 





FIG. 4—METHOD OF CONCRETING TOE IN HILLSIDE 
RESERVOIR 


pipes were placed in the lowest part of the dam directly 
on bedrock and on the same level, spaced 15 ft. apart 
and extending clear through the rock fill. The pipes 
were protected from the crushing weight of the rock fill 
by heavy concrete arches. The upstream end of each 
pipe extends into a concrete screen box, and the down- 
stream end is provided with a 24-in. cast-iron-geared 
gate valve. There is a rubble concrete spillway on one 
of the extreme ends of the dam, having a width of 40 
ft. and a depth of 6 ft. The wasted water is carried 
away from the main fill and enters the stream several 
hundred feet below the dam. The dam cost $235,000, or 
$33 per acre-foot, the unit price being as given on page 
760. The cost of equipment was $20,000. 

Fig. 3 is a view of the upstream face of the dam, 
after two years’ service. 
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Hillside Reservoir 


The dam of the Hillside reservoir, situated on the 
South Fork of Bishop Creek, like the one first described, 
is of the rock-fill type, the length of the dam being 
650 ft. and the height in the main fill 85 ft. Fig. 5 is 
a profile plan and cross-section of the dam. The fill 
contains 87,000 cu. yd. of random-size granite, varying 
in size from spawls to boulders of 3 cu. yd. The up- 
stream face has a slope of 0.75 to 1 and the downstream 
side one of 1.25 to 1. The storage capacity of this 
reservoir, including the water obtained by tapping the 
lake with a tunnel (which will be described later), is 
14,000 acre-ft. The footings for the water seal of this 
dam were obtained in the same manner as those on the 
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UNIT PRICES IN CONSTRUCTION OF DA 


Excavating rock, per cubic yard in trench...........eceee0% $2.50 


Excavating earth below water, per cubic yard.............. 1.00 
Excavating earth above water, per cubic yard............. 0.50 
Comcnete: in tremtli, WOr Gio! PAT. oc oo isivnciccic cscs cesced 20.00 
Rubble concrete, Per CUBIC VAPA.2. oc cccceccsciocecccccvncs 12.50 
Brack Ail i MiaHe, MOL SUIS VOI. 6.0 kis ccidisciciewcgccnscotc sve 1.50 
Ee DION, GEG. DU DO a ais ccc eicns 066s dbeetagrvseévas 1.00 
LAE, Per TOOD Thy CGeVEPOG «5s. cc cece etic css cowd 50.00 
Pincine LOSS, POE BO C8 Ie. iki dba Sa dehiied 654 cee dwes 12.50 
Pacing timbers, per. VUNeGA! TOOb . oo. ccs cic kise ces ereslocwnenses 0.30 
Placing facing timbers, per lineal foot...........eeeeeeeees 0.20 


placed flush with the outer face of the facing timbers, 
thus furnishing a firm backing for the plank facing. 
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FIG. 5—PLAN OF DAM ON SOUTH FORK OF BISHOP CREEK 


Middle Fork dam—by blasting a trench in the solid 
granite bedrock, from 3 ft. to 4 ft. deep by 4 ft. wide, 
and embedding the facing timbers and planking there- 
in with a strong mixture of concrete. Fig. 4 shows the 
method of concreting the toe in, the timber facing at 
the bottom consisting of two layers of 4-in. plank and 
one layer of 3-in. plank. The second course of planking 
was calked with oakum and then covered with a heavy 
sail cloth, which was in turn covered with hot pitch. 
The third course of planking was then spiked on over 
the sail cloth. 

Fig. 6 is a view of the face showing the planking and 
sail cloth being placed in position. For the first 10 ft. 
next to the plank facing the rock fill was carefully hand- 


Fig. 7 gives a good idea of the facing timbers and the 
hand-placed walls, and also shows the method of break- 
ing joints on the facing timbers with the planking. 
Fig. 8 is a view of the completed dam. There are two 
24-in. steel outlet pipes placed through the main fill of 
the dam. These pipes are partly in a rock trench and 
partly covered with heavy concrete arches to protect 
them from crushing. The inlet to one of the pipes is 
situated at the toe of the dam in the low point, and the 
inlet of the other pipe is carried through a rock tunnel 
200 ft. into the lake, thus lessening the chance of both 
outlets becoming clogged with débris at the same time. 
Both inlets are protected by heavy steel grizzlies. The 
draw-off valves are placed at the heel of the dam and 
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FIG. 6—PLANKING AND SAIL CLOTH BEING PLACED ON 
FACE OF DAM 


protected by a heavy concrete gatehouse which is packed 
to prevent the pipes from freezing. It is the practice, 
however, to allow about 0.5 second-ft. of water to flow 
through these pipes in cold weather to prevent freezing. 
The quantity of lumber used in the dam was 400,000 ft. 





FIG. 7—-METHOD OF BREAKING JOINTS ON FACING TIMBERS 


(board measure), and 17,000 lineal ft. of facing timbers 
were required. There was a very good forest of lodge 
pole and yellow pine near by, and a sawmill was installed 
to cut the lumber required for the dam and the camp 
buildings. The lumber cost, including stumpage, cut- 





FIG. 8—-HILLSIDE DAM COMPLETED 
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ting, hauling, etc., $34 per 1000 ft. (board measure) 
and the facing timbers, 20 cents per lineal foot. The 
unit costs were as follows: 


Roads, camps and equipment.........................-$50,000.00 
Excavating rock trench, per cubic yard................ 2.50 
Excavating loose rock, per cubic yard................. 1.00 
Excavating earth, per cubic yard........ aticgkn ean ed 0.50 
Concrete, per cubic yard...... 
Rock fill, per cubic yard 


eae 20.00 
yl enantnelaiess 1.50 


Laying outlet pipes, per lineal foot................... 1.00 
Facing timbers, per lineal foot in place.............. 0.40 
Lumber in place, per 1000 feet (board measure).. 50.00 


Sail cloth, per square yard, in place................. 0.70 


The spillway of the dam was blasted out of solid 
granite at one end of the dam and the rock used in the 
main fill. The spillway is 50 ft. in width, the wasted 
water, as at the Middle Fork dam, being led around to 
the creek bed several hundred feet below the dam. The 
principal quarry for the fill of this dam was an excep- 
tionally good one, the granite being in horizontal strata 
and the powder in every case doing splendid work. Air 
drills were used to depths of from 10 ft. to 14 ft. A 
great deal of the quarrying was done by springing na- 
tural seams with giant powder and using Judson for 
throwing out. The plugging was done with hand air 
drills. Wages were as follows: 


Common labor, per nine-hour day.............. $2.75 
III Oxo 8s a sas Sn Gn ral a Ghar cka'e Ww a abi a, a aa we 3.50 
NN UII Sas. Ua an al arg allen sows oh a RR Sameer ee: ema D 4.00 
rT NS ora or dh wy Sin wi Sra See Ret a Oia Oe ce ee i ee 4.50 
II Cs nha o's. ad ed aaa a ae le Wa ee hee wah en 4.50 


Foremen ....... 7 Bae hae act eho a Sal hae ie ao a A 5.00 
Blacksmiths 


The rock was handled by steam derricks and skip 
dump cars hauled by tail ropes. The construction work 
was commenced in the spring of 1909 and finished in 
1910—about fourteen months’ working time, the work- 
ing seasons being of very short duration there on ac- 
count of the great elevation. 


Determination of Radium 


Before the American Electrochemical Society conven- 
tion held at Niagara Falls this month Prof. Herman 
Schlundt, of the University of Missouri, described some 
experiments on the quantitative determinations of 
radium from which the following conclusions were de- 
rived: 

The solution method—that is, fusion with mixed car- 
bonates, followed by solution and boiling—gave results 
that are only from 70 to 80 per cent of the values ob- 
tained by the fusion method with mixed carbonates. 
Fusion with mixed carbonates appears to be superior 
to fusion with potassium acid sulphate, although with 
carnotite concentrate a slightly higher value was ob- 
tained with the sulphate. Fusion with borax probably 
gives low values as a result of the retention of some of 
the emanation in the melt. At the temperatures at- 
tained in the author’s experiments the evolution of gas 
and its flow through the melt is necessary for complete 
release of the emanation. 

High emanating power in the cold indicates a large 
release of emanation by heating. A complete separa- 
tion of the emanation from uraninite is obtained by so- 
lution in nitric acid and by fusion with some of the 
ordinary fluxes. As the result of conflicting views in 
the discussion which followed the paper, Mr. Mott 
claiming that uranium is very dangerously poisonous, 
and Mr. Bleecker maintaining, from years of work with 
uranium on a large scale, that it is not, a committee 
was appointed with instructions to get at the facts in 
the matter. 
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A discussion of the economies relating to heating with 
off-peak energy and consideration of the various forms of 
furnaces used in melting metals. By Woolsey McA. Johnson 





the electric furnace it is well to consider two pop- 

ular views relating thereto, in order to discover 
the truth that lies between these radically opposite 
habits of thought. 

The first view is held by the enthusiast with an im- 
agination-reflecting gleam in his eye, who states: “This 
is the wonderful age of electricity. Electricity can, 
will and shall do everything—smelt ores, refine metals 
and melt and work all our metals.” 

The second popular view is held by the careful, cau- 
tious man whose judgment is so cold that it paralyzes 
his imagination. Making a quick mental calculation of 
cost of heat as given out by a 50-watt lamp, which costs 
him 3 cents an evening to run in his study, and of the 
cost of heat from coal of his grate fire, he says: “Elec- 
tricity costs too much to use for heat.” 

Within limits, both views are sound. By analyzing 
them it is possible to bring forward such elements and 
such facts as are needed for drawing proper conclu- 
sions. 

For practical purposes the cautious view has much 
on its side. ‘“Off-peak energy,” as sold by steam- 
operated central stations, can be purchased for from 
4 mills to 12 mills per kw-hr. metered, with limits of 
load of from 50 kw to 1000 kw, depending on the 
amount used and on local conditions. This corresponds 
to energy at rates of $27 and $81 per electrical hp-year, 
or $27 to $81 for 22,294,000 heat units. Now, a short 
ton of coal of calorific value of 11,147 heat units per 
pound has exactly the same number of heat units in it 
as has an electrical hp-year. Coal used in this country 
has an average heating value of 13,000 heat units per 
lb., but, allowing for moisture and loss in handling, 
the thermal value of a short ton of coal and of a hp- 
year is about the same, or so nearly the same that in 
making comparisons they can safely be regarded as the 
same. 


I discussing the question of “off-peak” loads and 


The Cost of the Electricity for Heating 

One is amazed, then, at the thought that a ton of 
coal costs in the United States from $1 to $10, with 
an average price at manufacturing points of, say, $2, 
while electrical energy of equal heating value costs 
from $27 to $81. The cost of the electric caloric seems 
to be prohibitive. But, of course, the solution of the 
problem is found in the relation of the two commercial 
efficiencies. 

What will the electrical caloric do and what will the 
coal caloric do industrially? That is the point. Elec- 
trical energy is an expensive heating agent at best, as 
in Norway, where an electrical hp-year sells for $7, its 
cost about equals what the coal dealer would charge the 
domestic consumer for a short ton of egg anthracite. 

Scientifically a calorie is a definite amount of thermal 
energy. Practically a calorie generated by electrical 


energy is different from and much more efficient than 
the “carbon calorie’ generated by the combustion of 
coal. The “carbon calorie” implies that from ten to 
fifty others escape into the air, absolutely wasted. The 
is not accompanied by more than one 
In other words, the 


> 


“electric calorie’ 
wasted calorie, lost in radiation. 


thermal efficiency of electric heat can be enough higher 
to make up for its greater cost. The industrial advan- 
tage of electrical heat in other ways, as by saving of 
metal, by using cheaper raw material and by making 
higher grade product, gives an added commercial dif- 
ference of potential or commercial electromotive force, 
so to speak. Such is the crux of the commercial econ- 
omics of the electric furnace. 

The usefulness of electricity as a heating agent can 
best be exemplified by considering the advantages of 
the electric furnace in one concrete instance, that is, 
in melting brass. Brass is largely melted in crucibles 
placed in pot furnaces, generally using anthracite as 
fuel. In large rolling mills the cost of melting is about 
1 cent per lb. without charge for metallic losses, which 
amount to from 1.5 to 3 per cent, an extremely small 
amount considering the nature of the work. The labor 
amounts to something like four-fifths of a man per 
day per ton of hot metal. The crucibles cost from $2 
to $4 apiece, last for from twenty-five to forty-five 
heats, and melt from 2.5 tons to 7.5 tons of metal be- 
fore giving out. Every now and then a crucible of 
metal breaks, and $25 is lost in the ashes. The coal 
used is large anthracite, amounting to from 30 to 70 
per cent of the weight of the hot metal. 

In brass foundries doing a jobbing business or work- 
ing on plumbers’ supplies the cost is somewhat higher 
and the losses are considerably higher, exceeding 5 per 
cent in many cases. I do not believe that one out of ten 
of the average brass founders knows what his furnace 
loss is. His suecess comes from his ability to mold and 
cast a high percentage of perfect castings. And if he 
pays less attention to his core makers and molders and 
more to his furnace men he will lose. 


Advantages of Electric Brass Furnace 


A practical electric brass furnace would possess the 
following advantages: (1) It would melt in large 
units; (2) being inclosed, there could be no loss of 
copper and little of zinc; (3) the heat borne by the 
men would not be excessive; (4) there would be no loss 
by crucible breakage; (5) there would be no cost for 
crucibles. Theoretically, 150 kw-hr. would melt a ton 
of yellow brass, and if the ingots were warmed to 500 
deg. C. in an open-flame coal-fired furnace the quantity 
of energy would amount to 75 kw-hr. Both of these 
quantities are net thermal requirements. Suppose the 
thermal efficiency of the furnace is 75 per cent and it 
requires 50 kw-hr. to keep the metal hot at the pouring 
temperature, then the total energy for the time re- 
quired would be 200 kw-hr. Allowing 10 per cent loss 
in transformers, busbars and cables, 220 kw-hr. would 
be required per ton of hot metal, which at 8 mills prac- 
tically equals the cost of coal. 

Assuming the right kind of a furnace, the incidental 
advantages would be enormous. Materials to make 
vellow brass are from 2 cents to 8 cents per lb. cheaper 
than materials to make “composition,” “red metal” or 
“navy bronze,” according to the grade of the latter. 
Yellow brass castings fail usually and are disliked be- 
cause of the oxide dissolved in or held in suspension in 
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the metal. With an inclosed electric furnace the atmos- 
phere would be reducing, and copper, tin and zinc ox- 
ides could not exist. I give it as my opinion that most 
of the weak castings, sluggish metal and blow-holes are 
caused by dissolved zinc-oxide. Hence yellow brass, 
which costs less, could replace “composition metal’ for 
many purposes. Moreover, chips and skeleton brass, 
a cheap source of raw material, could be melted down 
without loss. The physical condition of hot metal is 
more important than the chemical composition, and, 
with freedom from gases, the metal could be easily 
“dead-killed” in an electric furnace plant. 
Brass Melting 

The “commercial potential” of advantage that an 
electric furnace method has in the case of brass melting 
can be seen by contrasting the thermal efficiency of from 
2 to 4 per cent, in the case of a coal-fired brass furnace, 
with 75 per cent, which should be attainable in an elec- 
tric brass furnace. Moreover, the electric furnace 
could be installed in places where coal-fired furnaces 
could not be placed. Unfortunately, there is at present 
no electric brass furnace combining all the good fea- 
tures possible that can be termed, in a broad way, a 
demonstrated success with a design of a practical na- 
ture. Reports have come to me of a favorable nature 
of work done by a Hering furnace at the plant of the 
National Cash Register Company, Dayton, Ohio. A 
Hering furnace is also being tried at a large brass mill 
at Waterbury, Conn. One has been used for some 
years at the plant of the Ajax Metal Company, Philadel- 
phia. Dr. Carl Hering, inventor of the Hering fur- 
nace, states that he has melted brass for 250 kw-hr. 
per ton of hot metal. 

Another type of brass furnace is in use in connection 
with a manufacturing plant. Undoubtedly some day 
they will be introduced rapidly, for in melting brass by 
electrical energy “the heat can be put inside directly 
where it is needed.” The thermal efficiency is there- 
fore high, and the quality of the product should be su- 
perior. Other metals can be economically melted by 
electrical energy, as for instance silver and gold in local 
refineries, jewelry manufactories or cyaniding mills 
near the mines in the West. It is noteworthy, however, 
that none of these furnaces has been tested severely. 
Let us consider a recent incident. A young inventor 
had worked out a good design for a long-known and 
tested scheme in a silver plant in the East. Through 
faulty design there was a “break-out” in the bottom of 
the furnace, anda ton of silver worth $15,000 ran out on 
the floor. The proposal had merit, and if proper pre- 
cautions had been taken and the factors of safety had 
been ample, commercial success might have been 
reached. 

Iron Melting 

Besides the chance for melting brass, german-silver, 
“composition” silver and gold in the electric furnace, 
there is a decided opportunity for electricity in melting 
cast-iron turnings, steel turnings, chips, etc.; also skel- 
eton brass and chips in a scrap-refining plant. The 
raw material could be gathered and the product mar- 
keted locally, thus saving freight cost in two ways. In 
the case of steel, this raw material of a light nature 
sells for the lowest figure, at from.15 to 35 cents per 
100 lb. Probably the surest way to commercial suc- 
cess would be for half a dozen large manufacturers to 
club together, pool their steel scrap, melt it and refine 
it electrically, add nickel, chrome and tungsten in the 
proportions needed for high-speed-tool steel, and take 
proportionately, at a fixed price, from this operation 
the high-speed-tool steel needed for their manufactur- 
ing plants. Unquestionably in such a manner the high- 
speed-tool steel could be made and sold at a profit for 
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35 cents per lb., as three or four lines of “overhead” 
expenses and profits could be eliminated. 

One might even imagine that galvanized-sheet 
scrap or old tin cans could be smelted and the zine 
volatilized and saved as a fume, producing tin and the 
finest kind of steel ingots. Such an operation if con- 
ducted in a continuous furnace in a large way might be 
extremely profitable. The gross value of the tin or 
zine per ton of scrap equals $1.10, or 100 kw-hr. at 11 
mills. 

Melting Heavy Steel Scrap 


Concerning the question of melting electrically heavy 
steel scrap, such as ends of beams, angles and bars and 
“fins” from drop-forging plants, one can talk with con- 
fidence of immediate commercial success. For making 
tonnage. steel, such as rails, and billets for wire-draw- 
ing and for steel castings, the electric furnace—as, for 
example, the Heroult or the Girod furnace—is a ‘“‘fin- 
ished invention” and has reached a “temporary ulti- 
mate.” By this I mean that, given ordinary business 
acumen and sagacity, a man can select right subordi- 
nates, operate at a handsome profit and defy competi- 
tion in the production of fine and small steel castings, 
which are now made either in a crucible or in a “baby” 
Bessemer side-blown converter. It is safe to say that 
the cost of hot metal by the crucible process is from 
$40 to $60 per ton, and by the “baby”? Bessemer process 
from $28 to $34 per ton. This latter process requires 
high-silicon, low-phosphorus pig containing only 95 per 
cent of iron, costing from $18 to $20 per ton. There 
is much loss in converting, since the slags carry off con- 
siderable iron. Besides, the material must first be 
melted in a cupola furnace. Good melting steel scrap 
can be purchased normally in the East for from $8 to 
$14 per short ton, depending on the distance from a 
steel furnace plant. In the far West it often sells for 
less. In an are furnace 800 kw-hr. at 8 mills and 30 
lb. of electrodes at 5 cents will turn this scrap into the 
“most beautiful” hot metal that a foundryman can de- 
sire. 

Under the above conditions energy and electrodes 
cost $7.90. Allowing for labor, repairs and renewals, 
interest and depreciation, the sum of from $4 to $8 
per short ton, the total minimum cost is from $21.90 to 
$29.90 per short ton. Moreover—what, in my judg- 
ment, is an important side factor for innate metallurgi- 
cal reasons which need not be here discussed—a higher 
percentage of good castings can be obtained from the 
electric furnace than from the “baby” Bessemer, other 
things being equal. There are few lines of work that 
offer better chance for profit and less risk than electric 
steel casting. The certainty of this can be ascertained 
by investigating the ten or twelve plants, mostly using 
are-type electric furnaces, actually operating in the 
United States at the present time. 

Steel Furnaces 

Two other kinds of electric furnaces are being de- 
veloped in this country for steel work. One of these 
is the “‘forge-bar” furnace, and the other is the anneal- 
ing and “heat-treating” furnace. The latter kind is 
giving commercial results in several places, especially 
where high-speed-tool steel is used. These furnaces 
have coke or carbon-plate resistors. The atmosphere 
naturally is reducing, and no scale is produced. As 
this scale can amount to from 2 to 5 per cent of the 
charge, and as the product is worth from 50 cents to $1 
per lb., electricity has certain specific and innate advan- 
tages over heating by oil or gas, which gives an oxidiz- 
ing flame. 

The furnace for “forge bars” is of same type as the 
heat-treating furnace, but the work is entirely differ- 
ent. A word of comment is here in order. In my 
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mind I have long divided electric furnaces into two 
kinds: 

(1) “Soaking-heat” type; that is, where the heat is 
transferred slowly from the source of work on to the 
place of useful absorption. 

(2) “Rushing-heat” type; that is, where the heat is 
transferred rapidly from the source of work on to the 
place of useful absorption. 

In the former can be placed the graphite or carborun- 
dum furnaces of Acheson, where the cycle of intermit- 
tent operation is several days. In the latter class can 
be placed ferro-silicon or other ferro-alloy “pot” fur- 
naces. The steel furnace operating on scrap steel com- 
bines elements of each class. The stock is rapidly 
melted and then held hot for a long time. 

The forge-bar furnace is one that should be of the 
“rushing-heat” type. The work is placed in the fur- 
nace and in a few minutes withdrawn to go under the 
drop hammer. In this operation one must have quick 
heating. Thus there must be a high temperature of 
the resistor if use is made of a carbon resistance fur- 
nace. This throws a heavy duty on the lining, and if 
“arcing” starts or the brick is melted, silica is reduced 
to silicon (which is a good conductor) and all the cur- 
rent goes to the bottom, passing through the silicon, 
and the heat will be generated at the bottom away from 
the point of “useful absorption,” thereby causing the 
operation to be inefficient. Such has been the fault of 
certain forge-bar furnaces. There is evidence that this 
defect has been overcome in a later design of forge-bar 
furnace that has been tried at Hartford, Conn. Hence 
for electrically heating forge bars of expensive steel 
where the scale item is considerable one can expect 
some commercial success. But the “soaking-heat” type 
for annealing is commercially practicable now under 
certain conditions. 

I suppose the greatest economic asset that the electric 
furnace has for central stations is the ready adaptabil- 
ity it possesses. I have purchased energy for my ex- 
perimental plant at 1.5 cents per kw-hr., the excess 
above 20,000 kw-hr. at 1.25 cents per kw-hr., the supply 
company having the right to cut off the energy between 
the hours of 4 p. m. and 8 p. m. during the months of 
December, January and February. If a minimum 
monthly guarantee had been given, energy could have 
been purchased much cheaper. It was an admirable 
arrangement for me and a good one for the supply com- 
pany, especially after I installed an instantaneous 
break oil switch. 

I am, of the opinion that electric furnaces, especially 
of the “soaking-heat” type, can be designed commer- 
cially to suit given conditions and will yield good serv- 
ice with intermittent energy supplied; that is, the fur- 
nace can be designed to “soak up” heat and re-deliver 
it to work at intervals. 


Rates and the Central Station 


It is profitable to the central station to offer a low 
rate for “off-peak” energy used in large quantities for 
such classes of business as cannot be had at ordinary 
lighting or motor-service rates. In general overhead 
charges and distribution costs, the generating plant 
and overhead and labor charges are the same whether 
the special load is obtained or not, and the only increase 
in cost is for the coal consumed. Even this item can- 
not be considered the average pounds necessary to pro- 
duce the kilowatt-hour, because the “off-peak” business 
will come at a time when the boilers are banked and op- 
erating inefficiently, and for a small increase in coal 
consumption the boilers can be made to produce electri- 
cal energy. A certain test made last spring during the 
day when there was a steady load showed a consump- 
tion of 2.5 lb. of coal per kw-hr. At night, when the 
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output was slight, the consumption of coal was 18 lb. 
per kw-hr. Now, if there had been 1000 kw of load at 
this time, the pounds per kw-hr. would have dropped 
rapidly for a slight increase in actual pounds of coal 
used. 

In other words, with central stations where the load 
curve is normal, the use of energy from midnight to 7 
a. m. does not differ greatly, as regards cost, from mak- 
ing use of water which would otherwise go over the 
dam in the case of a hydraulic station. If, then, this 
low figure for these seven hours is averaged with the 
cost during the day, the day being weighted with its 
proper share of overhead expense, the resultant figure, 
which is the cost of “off-peak” energy without any al- 
lowance for depreciation of station machinery, is low 
enough to show a good profit even at a low selling price. 

While it may not be the most agreeable thing in the 
world to submit to restrictions, yet the restrictions are 
legally less than 5 per cent of the total time in a year 
and practically barely amount to more than 2 per cent 
of the running hours. For many purposes the electric 
furnace (always when of the “soaking-heat” type) can 
be. so designed that these restrictions are of no im- 
portance. For instance, in melting steel or brass the 
furnaces start at 6 a. m., begin to melt metal at 8 a. m., 
and pour from 9 to 3 p. m., as soon as the molds are 
ready. All day long the flasks could be opened and the 
work brought to the men to remove the gates and 
sprues. In heat treating the furnaces have well-in- 
sulated walls, the value of “‘kilowatts per cubic foot” is 
low, and it would do little harm to cut off the energy 
supply for eight hours. Continuous furnaces operating 
on scrap could withstand a shut-down of from two to 
four hours each day. A full 500-kw furnace with well- 
insulated walls can stand like a thermos bottle without 
losing heat. 

All of the above forms of electric furnaces and their 
commercial conditions present intensely interesting 
economic problems. The neatness and cleanness of the 
electric furnace and the efficiency of electrical heating 
when intelligently applied for any work requiring a re- 
ducing condition above 1000 deg. C. (1832 deg. Fahr.) 
are beyond all question. The prime requisite is to work 
out a design correct in engineering to meet such sure 
commercial avenues of advance. 


Base-Metal Thermocouples 


A paper read before the American Electrochemical 
Society by Prof. O. L. Kowalke, of the University of 
Wisconsin, dealt with the constancy of base-metal ther- 
mocouples as related to the microstructure. It had 
formerly been found that some couples retained a reason- 
ably constant calibration during a series of tests, while 
others did not. The reason for deviations from the 
original calibrations did not appear to be entirely 
mechanical strains or lack of uniformity in the metal. 
It seemed probable that there might have been changes 
in the structure of the metal due to heat treatments, or 
that such alloys were used in the wires as when ex- 
posed to high temperatures would produce heteroge- 
neity. 

The author undertook a research into the matter. His 
conclusion is that those metals which form solid solu- 
tions with one another give the best results, provided 
that the thermoelectric force is satisfactory and the 
melting point high. Silicon does not appear to be a 
desirable constituent in a nickel alloy for thermocouple 
material. Any segregation of the metal has an unde- 
sirable effect on the constancy of the couple. Wires 
containing only one metal showed a satisfactory struc- 
ture. 
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Cost of Commercial Electric Vehicle Operation 





Averages indicated by more than 900 vehicles engaged in a 
great diversity of industries and operating in widely separat- 
ed localities—Large investment in commercial electric vehicles 





developing the cost of operating electric vehi- 

cles were announced in preceding issues, and 
following is a brief outline of the scope of the investiga- 
tions with relation to the number of vehicle applications 
covered. Within a very short time after our returns 
are all received we will publish in detail the final re- 
sults. In the meantime, owing to our present advance 
in the matter, we are in a position to state some of our 
anticipations. 

As has been frequently pointed out, there has been 
a much larger collective investment made in vehicle 
installations of the electric type than in any other form 
of commercial automobile, and the conservative char- 
acter of the organizations making such investments 
must be considered a substantial indorsement of the 
well-developed status of the electric commercial vehicle 
and its economic value as a transportation utility. From 
some of the statistics recently made public the following 
is quoted as indicating the amount of electric-vehicle in- 
vestment in a few of the principal lines of industry: 


T general purposes of the Electrical World in 


ERSGINOI WRBEOS . gi hb ete cs aera eens cee ee $5,627,000 
ONE 5. he os 6 as oa eewc@ Dale we ea Oelna nw watt nenlee a wees 5,350,000 
Ene =SOEU10e CORIDBIIOD is. 6a den ood oes meee ee wune 3,671,000 
Exprens and tranm@ler COMMpAMION. < occ cei ieee ceedeumn 3,010,000 
Wholesale merchants and manufacturers.............. 2,088,000 


PaGkiIne-NOUSG OFIRTIBETIONS 6.6 i eccc ce cewencedicecses 
United States government service 


609,000 
435,000 


Selection has been made of approximately 150 instal- 
lations, embracing about 2500 machines of all sizes and 
serving the following lines of business: 


Department stores, 
Breweries, 
Preserved foods, 


Oriental goods, Ice-cream manufac- 
Household furniture, turers, 
Glass manufacturers, Mail service, 


Bakers, Storage warehouses, Magazine publishers, 
Illuminating compa- Hardware, Newspaper delivery, 
nies, Silversmiths, Packers, 
Clothing manufactur- Wholesale dry goods, Restaurateurs, 
ers, Musical instruments, Soap manufacturers, 


Paper goods manu- Express companies, 
facturers, 
Grocers, 
Dairies, 


Baggage transporta- 
Silk manufacturers, tion, 
Gas-apparatus man- Government service, 


ufacturers, Steamship freight. 


From such a wide diversity of industries the figures 
developed should furnish satisfactory information to 
almost every intending user of the electric vehicle. 
Moreover, widely separated localities have been chosen, 
the installations selected being in the following cities: 


New York, Fort Wayne, Cleveland, New Haven, 
‘hicago, Washington, Louisville, Milwaukee, 
in Francisco, Pittsburgh, Wilmington, Sacramento, 

Loston, York, Edgewater, St. Louis, 


orcester, 
ringfield, 


Newport, Ky. 
Kansas City, 


Portland, Ore 
Stamford, 


Oakland, 
Denver, 


Mass. New Orleans, Zaltimore, Frankford, 
iffalo, Sioux City, Wichita, Schenectady, 
rtford, Rochester, Detroit, Newark, 


ladelphia, 
lianapolis, 


Birmingham, 
3ridgeport, 


Los Angeles, 
Manila, 


Norristown, 
Seattle. 

With authentic operation cost from each of these 
¢ ties there should no longer be any question as to the 
ative value of the electric machine in any locality, as 
e topographical and climatic conditions in the cities 
ntioned cover every variety likely to exist elsewhere. 
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Average Daily Operating Costs 


Taking at random fifty installations from the data 
so far assembled, we find 927 machines included in 
these, with more than 100 of each of the following load- 
carrying capacities: 700 lb., 1000 lb., 2000 lb., 4000 Ib., 
7000 lb. and 10,000 lb. The following cost figures are 
developed collectively : 


Installations 


Number of machines 


927 
PI arias iy wal Wide a cela « whe wd EEE 
Pe ON. 5:5 a ste a Rb ae ees i ‘ . $2,319,658 
Average daily operating cost: 
BUNTE wae eek save ae aheerees, 4 $5.68 
EN I a os wl diate Oe we gcd x eae a3 is 4 $6.34 
SN Gd? oot 2 otk hs ako hrc) eh ei ae ghee wares 4 . . $7.56 
RI Be ak 6 wake wacre aieae et aes eave esa ‘ oo + $8.92 
DOE 2 atanierd haaean bale palate dix @ ee a ae 
ot een ee errr ee ee ee ; .$11.74 


The investment covers not only the cost of the ma- 
chines but the garage equipment and spare parts neces- 
sary to operate them. The annual operating expense 
includes, for both machines and equipment, interest, 
depreciation, fire and liability insurance, licenses, up- 
keep of tires, batteries and mechanical parts, electrical] 
energy, supplies, provision for garaging and care, as 
well as driver’s wages and supervision. 


Interest and Depreciation Charges 


In calculating the cost of vehicle service the owners 
usually pay little attention to what may be regarded as 
capital charges, interest and depreciation, nor to charges 
for the proportionate supervision which this department 
of their business requires. The view is taken occasion- 
ally that no charge should be made for something that 
has only a theoretical and no practical value. In this 
connection it must be remembered that transportation 
charges are a factor in the cost of merchandising goods, 
and it is generally understood that the market price 
should include these, and that the ultimate consumer 
should refund to the merchant his expenses in this direc- 
tion. Therefore, the transportation charge, if properly 
made, should refund to the merchant the current rate 
of interest which he could secure otherwise upon the 
money invested in the equipment and also should re- 
store to him the gradual depreciation which his equip- 
ment is undergoing while in the consumer’s service 
transporting the goods he buys. The portions of the 
delivery charges covering interest and depreciation are 
necessarily small in each particular instance, but in the 
aggregate they are large and sufficient to preserve the 
value of the capital which the merchant has invested in 
this part of his business. Thus it will be seen that the 
consideration of these items is necessary. 

We expect that when all the returns are in they will 
show that in many cases machines can be operated at 
much lower figures than those given in the forecast. 
However, if we are able to establish the fact that in the 
majority of installations covered by our investigation 
machines can be operated at the costs given above, 
there should be no difficulty in demonstrating that the 
electric vehicle is superior to all others used in city 
merchandise transportation. 








Electro-Percussive Welding 


A paper prepared by Messrs. C. E. Skinner and L. W. 
Chubb for the recent meeting of the American Electro- 
chemical Society at Niagara Falls was devoted to a 
discussion of the method of electro-percussive welding 
of wires, based on the principle of a simultaneous con- 
denser discharge and percussive engagement. The dia- 
gram reproduced shows the arrangement. 

The welding circuit consists of a direct-current line 
or a generator G, which charges an electrolytic con- 
denser C through a resistor of high resistance R. Ad- 
justment of the voltage of the charged condenser is 
obtained by field control of the generator or by varying 
the resistors R and R’. The wires WW to be welded are 
secured in the wire grips of the welding tool, which are 
connected to the terminals of the condenser through an 
inductance L of from two to ten turns of cable. A 
spring switch S with carbon contacts, normally held 
closed, is connected across the jaws of the welder so 
that their potential difference will be zero while the 
wires are being put in or the finished product is being 
removed. The welder is connected to the auxiliary ap- 
paratus by means of long flexible cables which allow 
welding within a radius of about 50 ft. without moving 
the condenser and other heavy apparatus. 

The process of welding is as follows: The wires are 
secured in the wire grips and the ends are cut off as 
short as possible with a suitable pair of cutters. The 
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ELECTRO-PERCUSSIVE WELDING 


switch S is then opened, which charges the condenser to 
the proper voltage; a catch is then released, which lets 
the sliding member fall by gravity and brings the ends 
of the two wires into percussive engagement. At the 
instant of contact the short-circuit current of the con- 
denser builds up to such a value that the ends of the 
wire are melted by the explosive discharge and instantly 
forged together by the blow of the falling mass. The 
weld is then complete and after being removed from the 
machine will be found to have the strength of the orig- 
inal wire. 

The generation of the heat is so localized, so sudden 
and so intense that there is not time for unequal heat 
conduction through the shanks of the wire, and the ends 
will be melted and even vaporized whether the melting 
point is high or low. For this reason metals of differ- 
ent kinds can be welded together independently of their 
electrical resistance, melting point or heat conductance. 

While the development of this welding method was 
brought about primarily by the necessity for the suc- 
cessful joining of aluminum wires and the joining of 
copper leads to such aluminum wires, the method is 
capable of an extremely varied application. Since 
metals varying as widely in characteristics as platinum 
and tin may be easily welded, it follows that almost any 
metals may be joined where the joint is within the limits 
of the capacity of the welding apparatus. While the 
apparatus up to this time has been made only for the 
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welding of wires 0.072 in. diameter and smaller, the 
application of larger sizes is merely a question of the 
design of suitable apparatus. 

Electro-percussive welding has already been used to 
a considerable extent in the joining of aluminum wires, 
in the welding of copper and aluminum wire, of plati- 
num and nickel, and of platinum and copper, and in the 
welding of various types of thermocouple wires. It has 
also been used for the reclamation of short pieces of 
wires of various kinds, such as aluminum, platinum, 
spring steel, etc. 


Electrolytic Insulation of Aluminum Wire 


At the recent Niagara Falls convention of the Ameri- 
can Electrochemical Society a paper presented by 
Messrs. C. E. Skinner and L. W. Chubb, of the 
Westinghouse company, dealt with the electrolytic in- 
sulation of aluminum wire. The skin or thin layer of 
natural oxide which is so objectionable in the soldering 
of aluminum is a non-conductor of high dielectric 
strength, and for several years engineers have been try- 
ing to strengthen the film of oxide so that it can take 
the place of the fibrous insulation ordinarily used on 
copper wire. 

The authors have devised a method of strengthening 
the coating by means of an electrolytic action which pro- 
duces a coating of many times the dielectric strength of 
the coatings obtained by former methods. 

On account of the thinness of the film it is quite flex- 
ible and does not open or appreciably weaken when 
sharp bends and kinks are made in the wire. Soft wire 
can be stretched 30 per cent of its length without appar- 
ently injuring the insulation. Two wires at a potential 
difference of 250 volts can be crossed and pressed to- 
gether at the intersection until the wires are dented to 
such an extent that the intersection is no thicker than a 
single wire. If there is no relative motion between the 
surfaces in contact, the insulation will not break down, 
but the slightest movement of one of the wires will 
cause a grinding between the surfaces which will at 
once produce a short-circuit. 

The insulating coating is fireproof and has sufficient 
strength mechanically to support the wire in small coils 
when the temperature is above the melting point of the 
metal. Small coils run with the wire molten will fall to 
pieces if the current is suddenly stopped, but if the cur- 
rent is gradually lowered the metal will solidify and re- 
main intact. 

Electrolytically insulated aluminum wire is suitable 
for many classes of work requiring wires of relatively 
small size where the insulation requirements are not 
excessive, and particularly where temperature require- 
ments are severe. The very small sizes, No. 30 B&S 
gage and less, cannot be used satisfactorily on account of 
the difficulty in drawing the wire and in the subsequent 
handling. In the very large sizes there is no advan- 
tage in the use of aluminum wire where the space is re- 
stricted. This wire has been found particularly advan- 
tageous for use in coils which require light weight and 
which are subjected to relatively high temperatures, pro- 
vided that the insulation requirements on the individual 
wires are not excessive. The weight of an aluminum 
wire coil is from 40 to 50 per cent of that of the equiva- 
lent copper coil. The thermal capacities of the two 
types of coils are practically the same and the tempera- 
ture coefficients are equal. The heat dissipation through 
the aluminum coil is found to be slightly better than the 
equivalent copper coil. 

While the new wire has limitations, it has a decided 
sphere of usefulness, which will probably be greatly ex- 
tended, particularly in the event of the ratio between the 
base prices of aluminum and copper being decreased. 
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Central Station Management 





Devoted to Discussion of Administrative Policies, Commercial 
Methods and Current Practice Among Successful Utilities 





Anticipating Complaints 


In a public policy discussion at the recent convention 
of the Indiana Electric Light Association, Mr. Thomas 
F. English, Muncie, Ind., told of a complaint-reducing 
plan his company was using. Two young ladies, edu- 
cated in the essentials of illuminating engineering, are 
employed by the company to make calls on customers, 
visit with them, and make suggestions for improving 
the home lighting. The results of these semi-social 
visits have shown themselves in several ways. Carbon 
lamps are going like the fall leaves, and they will not 


return. Tungsten lamp sales have been increased 60 
per cent. Complaints which formerly came to the 


office are being forestalled to a large extent by these 
keen young women, whose suggestions are accepted 
and appreciated by the company’s patrons. 


Electrical Operation Economical for Fertilizer 
Industry 


By C. E. ROSE 

Operating on central-station energy near Argenta, 
Ark., is the recently erected plant of the Arkansas 
Fertilizer Company, which has a yearly output of about 
40,000 tons of fertilizer. Among the interesting fea- 
tures of this installation are the use of specially im- 
pregnated squirrel-cage motors, duplicate pump control, 
and the fact that the unit cost of production is con- 
siderably lower than it was when steam-power was used 
by the company. 

Fourteen motors having an aggregate rating of 462.5 
hp are installed, the larger units operating on 2200 
volts and the smaller ones on 440 volts. Energy is de- 
livered to the plant at 2200 volts over a 3-mile trans- 


mission line. That used by small motors and lamps is 
stepped down to the desired voltage by three single- 
phase transformers having Y-connected secondaries. 


TABLE I—APPLICATION OF MOTORS IN FERTILIZER PLANT 


Connection 


Application to No 
of Motors System Units Hp Voltage Type R.p.m. 
Driven 
Kent mill....... Extension 2 35 2200 Squirrel- 850 
shaft, flexi- cage 
ble coupling, 
2 pulleys 
9-in. dia. 
8-in. face 
8 ft. 5 in. 
c. toc. 
Crushers.......| 7-in. pulley 1 15 440 Squirrel- | 1155 
6-in. face cage 
Line shaft 12-in. pulley 1 35 2200 Squirrel- 850 
10-in. face cage 
Car and elevator.) 10-in. pulley 1 20 2200 Squirrel- 850 
9-in. face cage 
Bagging ma- 
chines. . 18-in. pulley 2 50 2200 Squirrel- 850 
10-in. face cage 
Bone mill 15-in. pulley 1 75 2200 Squirrel- | 1140 
l-in. face cage | 
Condenser fan...) 7.5-in. pulley 1 7.5 $40 Squirrel- | 8350 
6-in. face cage 
Deep-well pump Geared l 7.5 $40 Squirrel- 
cage 
Air compressor 1 7.5 440 Squirrel- 850 
cage 
Electric crane j ; 3 125 in 140 Wound 
aggregate rotor 


Prior to the installation of the present equipment the 
company operated a steam-driven plant, which burned 
down in May, 1913, leaving the boilers and engines only 





FIG. 1—EXTERIOR OF PLANT, SHOWING 2200-VOLT TRANSFORMERS AND LINE ENTRANCES 
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slightly injured. The officers of the fertilizing company 
were interviewed by Messrs. C. E. Rose, of the Mer- 
chants’ Lighting Company, Little Rock, and A. E. Smith, 
of the Little Rock (Ark.) Railway & Electric Company, 
who pointed out wherein central-station electric service 
was preferable to steam drive. Their arguments resulted 
in the abandonment of the old equipment even though 





FIG. 2—INTERIOR OF PLANT, SHOWING ELECTRIC CRANE, 
BONE MILL AND BAGGING MACHINE 


it was still serviceable. The building which was sub- 
sequently erected is constructed of steel with corru- 
gated galvanized-iron walls. In plan the building meas- 
ures 463 ft. long by 114 ft. wide and is 75 ft. high. 
Energy furnished by the Merchants’ Lighting Com- 
pany is delivered to the plant at 2200 volts over three- 
phase, sixty-cycle transmission lines. A _ potential of 
2400 volts is maintained at the supply end of the line 
to compensate for line drop. The high potential circuit 
feeds some of the larger motors direct without inter- 
vening transformers, while the smaller motors and 
lamp circuits are energized by 2200/440/144-volt 
transformers installed on an elevated platform outside 
the plant. The units are rated at 30 kva apiece and are 
Y-connected, with the neutral grounded. Energy for 
the 440-volt motors is obtained between phase leads 





FIG. 3—ACID MILL IN FERTILIZER PLANT 


and that for lamp circuits from the same leads to 
ground. All outlets for 2200-volt circuits consist of 
cambric-insulated, lead-covered cables provided with 
outdoor type pot-heads manufactured by the Standard 
Underground Cable Company. 

As none of the motors is required to start under 
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heavy load except the crane motors, squirrel-cage-type 
units are used throughout with the exceptions named. 
The starting torque of the squirrel-cage motors is 125 
per cent of full-load torque, whereas the wound-motor 
type used on the crane develops 250 per cent of full- 
load torque while starting. Each motor is impregnated 
with acid-and-alkali-resisting compound. 


TABLE II—CONTENTS OF DIFFERENT GRADES OF FERTILIZER 


Available 


| 
Grade Phosphoric | Free Ammonia Potash 
Acid | Nitrogen 
hE Bes etl ena stbiima ets Re ao ele nai ate NG) 
| j 
NN Se eel 7.0to16 | 1.65to 3.30} 2.07 to 4.00 7.0 
Standard........|  7.5to14 | 1.50to 2.00] 1.22 to 2.43 0.2 to 4.0 
OS ee ee 8.0to10 | 0.82 to 1.65 1.00 to 2.00 1.0 to 2.0 


The crane, which spans a space 80 ft. wide, is 
equipped with a clam-shell bucket capable of lifting 10 
tons of material. The crane carriage supports two mo- 
tors, one for raising and lowering the bucket, and the 
other for propelling the carriage along the crane. 
Energy is delivered to these motors through six trolley 
wires and contact wheels. The main trolley wires feed- 
ing the crane are No. 2/0 bare copper wire. 

A motor-driven deep-well pump is installed about 
1200 ft. from the plant and is controlled from within 
the building as well as from outdoor apparatus. Dupli- 
cate control was furnished so that in case of fire sur- 





FIG. 4—LOAD VARIATION IN FERTILIZER PLANT 


rounding the indoor control equipment, the pump can 
still be started for fire-extinguishing purposes from the 
other control station. 

An oil switch equipped with automatic no-voltage 
and overload-release coils is connected between each 
compensator and its supply circuit to prevent interrup- 
tion to service in case of compensator trouble. Triple- 
braided, rubber-insulated stranded conductors inclosed 
in conduit are employed in the 2200-volt circuits. 

During ‘March the plant produced 7083 tons of fer- 
tilizer. The maximum power demand during the same 
period was 170 kw, and the energy consumption was 
37,600 kw-hr. These figures indicate that the demand 
factor (based on the rating in motors) was 170 — 
(0.746 & 463.5), or 49.17 per cent, and the load fac- 
tor (based on the maximum demand) was 37,600 — 
(1702 & 720), or 30.71 per cent. The energy con- 
sumed per ton of fertilizer produced was (37,600 — 
7083), or 5.3 kw-hr. 

For its electric service the fertilizer company pays 
$1 per kw of maximum demand from 10 p. m. to 5.30 
p. m. and $2 per kw of maximum demand from 5.30 
p. m. to 10 p. m., and in addition thereto 1 cent net 
per kw-hr. of energy consumed. As a basis on which 
to estimate the energy charge the electric service com- 
pany employs General Electric curve-drawing and watt- 
hour meters, which are installed on the 2200-volt side 
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of the transformers. The peak load for any month is 
determined from the graphical chart obtained from 
these meters, by averaging the loads over fifteen-minute 
intervals. Figured according to the method described 
above, the reading and bill for March was for 170 kw 
at $1, or $170, plus 37,600 kw-hr. at 1 cent, or $376, 
making a total of $546, or an equivalent rate of 1.45 
cents per kw-hr. The net energy cost per ton of fer- 
tilizer was 7.7 cents, a figure never approached formerly. 

The fertilizer company manufactures three qualities 
ef fertilizer—high, standard and low grades. The con- 
tents of each class of fertilizer shown in the accompany- 
ing table depend upon the crops which are to be 
nourished thereby. The fertilizer consists of a mixture 
of cottonseed meal and acid phosphate. The company 
manufactures its own acid phosphate from crude phos- 
phate rock and sulphuric acid. Nitrate of soda is pur- 
chased from Chile, the Air Products Company’s plant 
at Niagara, and also from a large hydroelectric plant 
in Sweden. Fertilizer is sold at from $15.75 to $30.50 
per ton. 


Revenue per Customer at Superior, Wis. 


Data presented by Mr. A. T. Holbrook, of the Excess 
Indicator Company, before the recent convention of the 
Indiana Electric Light Association showed that the 
small customers of the Superior (Wis.) Water, Light 
& Power Company who are using electrical energy on a 
controlled flat rate are paying the company a greater 
average monthly bill than are the customers who are on 
a meter basis. Mr. Holbrock stated that the company’s 
300 flat-rate residential customers were paying an aver- 
age of $1.37 a month, while 2300 similar customers with 
meters were paying an average of only $1.27 a month. 
The flat-rate customers receive energy for 1 cent a watt 
a month net, while those who have meters are served 
on a sliding scale ranging from 12.5 cents per kw-hr. 
for the first four hours’ use of the connected load to 
6.25 cents per kw-hr. for additional consumption. 


Demonstration of Electric Pump in Public Square 


For a number of years irrigation carried on in the 
Salinas Valley, California, has been done by gas-engine 
drive, but recently electrical manufacturers have con- 
ducted a very effective campaign to convince the farm- 
ers of the advantages of motor drive for irrigation. 





MOTOR-DRIVEN PUMP ON PUBLIC EXHIBITION 


The accompanying illustration shows a motor-driven 
pump installed in the public square in the center of the 
business district of the city of Salinas, and it is viewed 
with interest by all the farmers coming to the city from 
the surrounding country. They usually tie their horses 
and park their automobiles at this point, and therefore 
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cannot fail to see the installation, which consists of a 
5-hp Westinghouse motor directly connected to a Byron 
Jackson pump. The pump takes the water from a large 
tank and pumps it into a reservoir, from which it flows 
back to the tank. This process is repeated over and 
over again. The rating of the pump is 500 gal. a 
minute. 


Portable Electric Cranes and Storage-Battery 
Trucks for Handling Cotton Bales 


The cost of labor for handling cotton between piers 
and warehouses at the Savannah (Ga.) terminal of the 
Central of Georgia Railway Company has been consid- 
erably reduced by employing storage-battery trucks 
and portable motor-driven jib-crane loaders in place of 
hand trucks and manual loading. Eleven trucks, 
making an average haul between stops of 1700 ft., are 
used. When trucking and loading were done entirely 
by hand the labor cost was 6.27 cents per bale. After 
hand trucks were replaced by the electric type the cost 
was reduced to 3.5 cents per bale. Finally, when the 
electric loaders were used the labor cost amounted to 
2.8 cents per bale. Including fixed charges, main- 
tenance and cost of energy, the total cost of hauling 
cotton was 5 cents per bale. If the trucks were used 
the entire year instead of during only four months, the 
unit cost of handling cotton would be considerably less 
than this value. 

With the electric.crane a truck can be loaded at the 
rate of one bale every twelve seconds, which is consider- 
ably faster than could be done by hand continuously 
as the bales are 60 in. long and weigh 500 lb. each. 
Much faster transportation is also afforded by the 
electric trucks than by hand hauling, although the lat- 
ter is still empioyed for short distances. When equipped 
with lead batteries the trucks will ascend a 20 per cent 
grade; equipped with Edison batteries they will climb 
a 10 per cent grade. On account of the rough usage 
which the trucks receive, however, it has been consid- 
ered advisable to use Edison cells. 


Obligation of Allied Companies to Employees 


In a recent case before the Court of Civil Appeals of 
Texas (169 S. W., 375) the court decided that where the 
plaintiff, who though not regularly employed by defend- 
ant was employed by a subsidiary company controlled 
by defendant, was injured in performing a service at 
the request of defendant’s foreman a charge that if 
plaintiff was not an employee of defendant verdict 
should be for defendant was erroneous, tending to mis- 
lead the jury into believing that if plaintiff was not a 
regular employee of defendant there could be no re- 
covery, notwithstanding the fact that if defendant’s 
foreman was entitled to demand plaintiff’s assistance 
the relation of master and servant existed, though plain- 
tiff did not expect to receive compensation for such 
small assistance. The plaintiff was engaged in the 
erection of poles and wires for the Waco Gas Company, 
and the defendant, the Citizens’ Railway Company, was 
engaged in the operation of a street railway and also 
furnished electricity to the city of Waco and to differ- 
ent power plants and to the Waco Gas Company. Both 
companies are owned largely by the same parties and 
have the same general manager. The court ruled that, 
no matter how temporary an employment is, it is the 
duty of the master to furnish his servant with a safe 
place to work. One whom defendant’s vice-principal re- 
quested to assist in work on defendant’s premises is not 
a mere licensee, and defendant owes him a higher duty 
than that of merely not intentionally injuring him. 
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Illumination and Wiring 


Placing Lock-Nuts on Conduits at Outlets 
By C. V. TALBOTT 


The prevalent practice among wiremen when ter- 
minating a run of conduit in an outlet box, a pull box 
or a panel box is to use but one lock-nut, as shown in 
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FIG. 1—CONDUIT INSTALLED WITH ONE LOCK-NUT 


Fig. 1. The lock-nut is run on the conduit on the out- 
side of the box, and a bushing is turned on the conduit 
in the inside, as indicated in the illustration. Unless 
the length of the piece of conduit that terminates in the 
box has been accurately determined, the bushing may 
not turn down snugly against the inside of the box on 
the end of the conduit. 

Owing to its construction, the bushing can turn 
down on the conduit end only a certain distance. If 
the conduit be cut too long, there will be a space, indi- 
cated by A in Fig. 1, between the lower face of the 
bushing and the side of the outlet box, which allows a 
lateral movement of the conduit. Where such a lateral 
movement is possible the conductors that will be drawn 
into the conduit may be broken, or if vibration is pres- 
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FIG. 2—CORRECT METHOD OF TERMINATING CONDUIT 


ent in the building the conduit may move to and fro 
and injure the insulation on the conductors. 

30th conduit and terminal fittings in every installa- 
tion should be absolutely rigid, so that vibration, break- 
age and trouble such as referred to cannot occur. 

Fig. 2 shows the correct method of terminating a 
conduit in a box. Two lock-nuts should be used. One 
is placed on the outside of the box and the other on the 
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inside. Both are set up snugly, which renders move- 
ment of the conduit impossible. The practice of using 
two lock-nuts is being followed in nearly all good work 
and is being insisted upon in some cases by the under- 
writers’ inspectors. 


Laying of Fiber Ducts 


Four-inch fiber ducts nested in concrete are used ex- 
clusively in the underground distribution system serv- 
ing the Pittsburgh Crucible Steel Company’s plant at 
Midland, Pa. Standard 5-ft. lengths were employed 
and their ends brush-coated with compound before the 
socket joints were closed. In preparing the ground for 
the ducts trenches were dug wide enough to lay the 
conduits 0.75 in. apart and leave a 6-in. space on each 
side of the nest. When the trench had been dug about 
3 ft. or 4 ft. deep the walls were faced with 2-in. planks 
placed vertically and held in place by longitudinal tim- 
bers and lateral braces as shown in the accompanying 
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CRIBBING FOR DUCT-LINE TRENCH 


drawing. As excavation proceeded the vertical planks 
were driven down to prevent the earth caving in. 

A footing course of concrete (one-three-six mixture) 
was then laid in the bottom of the trench, and when it 
had set all of the bracing except the upper timbers and 
lateral braces was removed to give room for the ducts. 
After these had been laid in place, separated by 0.75-in. 
horizontal and vertical spacers, iron forks made of 0.5- 
in. stock were slipped over the nest to hold it together, 
and the spaces next to the trench walls were filled with 
concrete up to the level of the top ducts. Before this 
had set, however, grout, made of one part cement and 
three parts sand, was poured into the interstices and 
the entire nest was covered with a layer of concrete 3 
in. thick. As soon as all of the concrete was in place 
the iron forks and vertical spacers were withdrawn and 
the concrete was allowed to set. The cribbing and brac- 
ing were then removed and used over again for an- 
other part of the trench. This construction is very 
rugged, as was shown, about a month after the installa- 
tion was completed, by the ability of a 10-ft. section of 
a twenty-duct line supported at each end to withstand 
the load of an 18-in. cast-iron water pipe. 
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Largest Motograph Sign in the World 


A recent conspicuous addition to the spectacular roof 
signs of Chicago is on the roof of the old five-story 
building at the northeast corner of East Randolph Street 
and Michigan Boulevard. It is the largest motograph 
sign in the world. In a motograph sign the message 
is spelled out in letters of light, much as though the 





FIG. 1—DAYLIGHT VIEW OF SIGN BEFORE COMPLETION 

words passed before the eyes of the observer on a great 
ribbon or tape. (See Electrical World, June 7, 1913, 
page 1276.) The effect is produced by contacts operat- 
ing through a perforated ribbon or roll of paper, some- 
thing after the manner of some types of mechanical 
piano-players. In principle every lamp socket is wired 
separately to the motograph instrument, but in the new 
large sign in Chicago there are four lamps to a switch. 
At that, over 80,000 ft. of wire is used in the sign. 
Another novelty in the Chicago sign is the fact that 
the moving letters, instead of being in single-line out- 
line, are in double-line outline, making a much more im- 
pressive effect. These letters are 12 ft. high. There 
are only a few motograph signs in the United States. 
The patents for this country are controlled by the Fed- 


iC matsa 4 
aad 


~ 





FIG. 2—NIGHT VIEW OF SIGN 


eral Sign System (Electric), which designed and con- 
trols the large new Chicago sign. 

For three or four months the new sign has been 
leased to the Commonwealth Edison Company. The 
whole idea of this motograph sign is to make prominent 
the moving message. Everything else is steady-burn- 
ing and accessory. The sign is 130 ft. long east and 
west and 15 ft. additional north and south. Thus the 
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whole length is 145 ft. The height is 50 ft. above the 
roof. The newer portion of the steel structure support- 
ing the sign has been very carefully designed and built 
and has been pronounced by engineers the finest speci- 
men of structural steel work for electric-sign support 
in Chicago. In part the sign is supported on trusses 
resting on the longitudinal walls of the building. 

The total number of lamps in the sign is between 
7000 and 10,000. Most of them are 10-watt lamps, but 
there are a number of the 5-watt size. The motograph 
panel is surrounded by a scroll-work border in colored 
lamps. It is represented as supported by columns sur- 
mounted by urns heaped with flowers. The lamps in 
the motograph panel, about 4600 in number, are ar- 
ranged in vertical lines on about 115 socket-boards, 
each supporting two rows of twenty lamps. In one 
picture these narrow, upright panels, which look some- 
thing like the boards in a fence, are painted partly black 
and partly white. This is done merely for experimental 
purposes. Above the motograph panel in a curved line 
formed of letters 9 ft. high are the steady-burning 
words “Electric Service.” Below this the specific mes- 
sage to be conveyed is displayed by means of the moto- 
graph. Various departments of the business are men- 
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FIG. 3—REAR VIEW OF SIGN 


tioned, as lighting service, motor service, accessories, 
domestic appliances, vehicle service, etc. 

The Commonwealth Edison Company is advertising 
the sign liberally in newspapers, in street cars and in 
other mediums, and the display is attracting much at- 
tention. The location of the sign is one of the best 
in Chicago, and the message can be read distinctly from 
the corner of Twelfth Street and Michigan Boulevard, 
1.2 miles south. The average message spelled out on 
the present sign is from 50 to 120 words, but the ma- 
chine can carry a message of 150 words and can be 
built for longer messages. The switchboard and moto- 
graph apparatus is housed in a galvanized-iron struc- 
ture on the roof. In principle, the machine is automatic, 
and after things are running smoothly it is believed 
that the constant attendance of an operator will not be 
needed. It is interesting to note that if the 75-word 
or 100-word message spelled out in letters 12 ft. high 
was shown all at one time it would require the surface 
of a very large building many stories high. Even then 
it would not be so effective, because such a permanent 
sign would be more laborious to read. The moving mes- 
sage passing before the eye is not only a novelty but 
costs the spectator practically no fatigue. An average 
message will go through in three or four minutes. Mr. 
L. G. Shepard, electrical engineer of the Federal Sign 
System (Electric), designed the new sign. Some of the 
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messages relating to Edison service which the sign is 
spelling out are as follows: 

“Electric light cheapest, cleanest, safest, most mod- 
ern, for the store, for the factory, for mansion and cot- 
tage, for the apartment, for the tenement; ready for 
instant service. Electric light makes for good cheer, 
improves the health, makes stores attractive, makes 
homes pleasant and comfortable. Safe to use anywhere; 
use it everywhere. You pay only for what you use. 
Install electric light now. Call Commonwealth Edison 
Company, Contract Department.” 

“Electricity, the ever-ready servant, always willing, 
always able. It runs your mills, lights your buildings, 
flashes your advertising through electric signs, reduces 
human labor, reduces expense. Electric service is more 
modern than steam power, cleaner, cheaper, more ef- 
ficient. Make this electric servant work for you. For 
particulars call Commonwealth Edison Company, Con- 
tract Department.” 

“The electric car is always ready to go and goes 
readily. The electric car is a Pullman palace, without 
dust, noise or porters. The electric car runs easy and 
is easy to run. The electric car cost is little and its 
maintenance is less. The electric car is its own book- 
keeper; every month you can know just what the elec- 
tric car will cost. The electric car is the business man’s 
car. The electric car is a luxurious economy for pleas- 
ure, for business, for hills, for boulevards, for father, 
for mother, for everybody everywhere every time—the 
electric car. Our vehicle expert is at your service. Call 
Commonwealth Edison Company, Electric Vehicle De- 
partment.” 

“Electric signs mark the up-to-date merchant. You 
read this one; thousands read yours. Speak to your 
audience on the crowded streets through electrical pub- 
licity—light, action, color. Compel attention; cause 
favorable comment. Letters of fire make a lasting im- 
pression. Burn your name and location into millions 
of receptive minds. Feature your business with the 
electric sign. Capitalize your location. Increase your 
sales. Install an electric sign now. Big business ahead. 
Call Commonwealth Edison Company, Contract Depart- 
ment.” 


Making Pole-Top Switching Apparatus Safe 


To make it impossible for anyone to replace a pole- 
top fuse while the line is energized, the West Penn 
Electric Company, Pittsburgh, Pa., has installed operat- 
ing platforms on its outdoor switching towers to which 
access can be had only through a trap-door which is 
automatically locked when the switches are closed. The 
standard outdoor switching apparatus employed by this 
company consists of a horn-gap lightning arrester, a 
choke coil and an air-break horn switch. The switch 
rods extend through the platform so that a person 
operating them can do so without running any risk of 
coming in contact with high-voltage conductors. The 
switch rods also operate a device which locks the trap- 
door in the platform when they are closed. It is im- 
possible for a person to crawl around the edges of the 
platform, as it extends 15 in. from the poles on all sides. 


Recent Telephone Patent 


Mr. A. G. Cerda, of Mexico, is the patentee for a 
party-line system in which a number of branch lines, 
each for one station, radiate from the end of a main 
line. A common battery is supplied for all branch lines, 
and when a call is received from one of the latter an 
associated relay serves to remove the current supply 
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from all other branch lines and to connect the calling 
branch to the main line. If a call is coming the other 
way, the operator sends out impulses on the main line 
which serve to drive a contactor around to close the sig- 
naling current to the desired branch. 


Letter to the Editors 


Determination of Wave-Length in Radiotelegraphy 
To the Editors of the Electrical World: 

SIRS :—In an article under the above title published in 
your issue of Aug. 15, 1914, Mr. A. S. Blatterman in- 
vestigates the transmission formula given by Dr. L. W. 
Austin with the view of determining the most suitable 
wave-length to be used for a given distance between sta- 
tions. He makes use of a graphical method which must 
necessarily be somewhat laborious and limited. The 
same results can be obtained in a simpler and at the 
same time more general form by an elementary mathe- 
matical consideration of the formula. 

The transmission formula given by Dr. Austin is as 
follows: 


hh, 
€ 


I, = 4.251, —-« ~ 24/Vi 
dd 


(1) 
and the problem is to ascertain the value of }) to be 
used, when the distance is given, so that J, shall have a 
maximum value. This can be readily determined by 
differentiating J, with respect to \ and equating the re- 
sult to zero, the usual method for maxima-minima de- 








termination. Thus, 
me 4.25 Ieh,h, (  .. 1 ) g~ ad/VX (2) 
3A ad}? | 2\/ j 
and the condition for J, maximum is, 
ad 
= = i, 
2V/A 
- i ie ad? 3 
La (3) 


2 and d are expressed in kilometers, and « = 0.0015 is 
the absorption coefficient. 

When the relation between ) and d is satisfied by the 
equation (3), J, will have its maximum value for any 
given values of J;, h, and h,. The above formula checks 
closely with the results obtained by Mr. Blatterman. 

In the table below the values of }, corresponding to 
maximum value of currents, for different distances are 
given, as taken from Mr. Blatterman’s curves in Fig. 6 
and those calculated by formula (3). Considering that 


VALUES OF ) 


A 
SER - for 


X 
Calculated by 
Maximum 


Formula 3 


In Miles In Kw 


530 850 380 m 106 m 


700 1120 700 705 
890 1425 1050 


1060 1700 1780 


1325 2120 3000 


Mr. Blatterman plotted his curves on a comparatively 
small scale, and the maxima are not sharply defined, no 
great accuracy could be expected, which will account for 
the discrepancy of from 5 per cent to 20 per cent be- 
tween the values obtained from the curves and those cal- 
culated by the formula. 


Washington, D. C. LOUIS COHEN. 
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A Record of Practice, Experience, New Ideas and Interesting 
Problems—Notes on Practical Subjects—Questions and Answers 





Protecting Armature Coils Against Corona 


If generators are made to develop very high voltage, 
there will be a corona discharge from the armature coils 
which may injure the insulation sufficiently to cause a 
breakdown. A method of preventing this effect was de- 
scribed in a report before the recent convention of the 
Association of Edison Illuminating Companies. It was 
said that while mica insulation would help, considerably 
better results can be obtained by covering the coils with 
layers of thin metal ribbon, each turn overlapping the 
preceding one but insulated from it to prevent eddy 
currents. Experiments have been made, it was re- 
ported, showing that the insulation of an unprotected 
coil is gradually eaten away by corona, causing the 
formation of nitrous oxide and nitric-acid fumes. This 
does not occur with a coil protected as described. 


Speed Regulation and Steam Consumption Affected 
by Dash-Pots 

Dash-pots on a Corliss engine should receive as much 
attention as the governing mechanism, for the latter 
will have little or no effect on the speed and the steam 
economy will be low if the dash-pot pistons do not 
close quickly. If the dash-pots are sluggish in action, 
the engine may even run away. A little oil dropped in 
the dash-pots now and then will prevent leakage between 
the piston and cylinder and will also prevent scoring 
which may give rise to trouble later. Indicator cards 
will show whether the governing mechanism or dash- 
pots are the cause of poor speed regulation or high 
steam consumption. If the admission curve drops off 
gradually before the expansion curve starts in, it shows 
that the admission valve is not closed quickly enough 
and that the steam is being “wire-drawn.” If this is 
the case the dash-pot pistons may be too snug or they 
may be worn and leak air. In either event the trouble 
should be remedied to get the full advantage of auto- 
matic cut-off. 


Peculiarities of Some Directly Connected Exciters 


Some directly connected exciters used with large 
turbo-generators have been observed to act very pecu- 
liarly when starting or stopping a machine. In a paper 
read before the Edison association recently it was de- 
clared that some of these units have a tendency to hesi- 
tate to build up their voltage on starting until a particu- 
lar position of the shunt-field switch is reached, when 
the field voltage rises so suddenly that the alternator 
voltage may go above the rated value. A similar effect 
is noted when the load is taken off in that when the 
critical position of the shunt-field rheostat is reached the 
exciter voltage suddenly drops to zero, and as a result 
of the time lag in the alternator field the energy stored 
therein causes a reversal of the polarity of the exciter. 
When the unit is again started, the exciter voltage is 
therefore reversed, requiring changes in connections of 
the exciter or the instruments used with the exciter, in 
order to restore normal operating conditions. 













































The great dependence placed upon individual exciters 
in connection with large generating units in recent 
practice makes this feature of their operation a matter 
to be regarded seriously, in view of the serious results 
attending mistakes of operators in conducting switch- 
ing operations without knowledge of reversal of poten- 
tial in systems where provisions are made for intercon- 
necting exciter circuits. It is therefore desirable that 
the slope of the straight part of the magnetization curve 
be gradual, with the knee of the curve corresponding to 
the point at which the rated no-load voltage of the 
alternator is obtained. Under such conditions and with 
the exciter field rheostat subdivided into fine steps, the 
troubles now noted will probably be obviated. 


“Hold Card”’ to Insure Greater Safety to Workmen 


Systematic and.convenient methods for preventing 
accidents happening to men working on high-tension 
lines and apparatus are being used by practically all 
companies, the more highly perfected systems being 
used by the larger electric-service organizations. The 
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“HOLD CARD” ISSUED BY SYSTEM OPERATOR 


“hold card” illustrated herewith is now in use on the 
lines running from the Mississippi River power plant 
at Keokuk, and also on the system of the Iowa Rail- 
way & Light Company, with headquarters at Cedar Rap- 
ids. Although shown only in part, the card consists of 
seven sections, one of which is kept by the system oper- 
ator, while the smaller portions, marked A, B, C, D, E 
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and F,, are issued by the system operator and attached 
to control apparatus which if operated might energize 
the line upon which the men are working. When once 
these cards have been placed upon switches and control 
apparatus they are removed only by order of the sys- 
tem operator, and upon their removal the time is filled 
in the blank space and the small sections of the cards are 
returned to the headquarters of the system. When re- 
turned to the main office these cards, properly filled in, 
give a complete record of the time during which the 
line was out of service. 


Method of Repairing Large Warped Bearings 
By J. G. KOPPEL 
When large freshly rebabbitted bearings cool it oc- 
casionally happens that the metal warps, leaving a gap 
between the babbitt and the casting. If it is allowed 
to remain in this condition, there will be a tendency for 
the lining to become elliptical, and the shaft will have 





METHOD OF REPAIRING BEARING 


too much play. The accompanying drawing shows how 
a 5000-kva generator bearing which had become warped 
was fastened to the casting. Holes were drilled, 
countersunk and tapped at A, A, A, A and flat-headed 
screws were inserted, fastening the babbitt securely to 
the casting. The edges of the lining were then clamped 
to the casing and similar holes provided for screws at 
B, B’, C and C’. After all screws had been set firmly 
with a screwdriver their heads were “tinned” and 
solder was poured over them until it was just flush with 
the inner surface of the lining. The babbitt was then 
scraped until it conformed with a mandrel having the 
same diameter as the shaft to be supported in the bear- 
ing. 


Increasing Boiler Output at Peak Loads 

The capacity to which a boiler can be driven without 
seriously affecting its economy cannot be stated defi- 
nitely, as it is quite variable and depends upon a great 
many local conditions. According to Mr. W. H. H. Wil- 
son, with hand firing 125 per cent of rating is very 
good; with chain grate or over-feed inclined stokers 
150 to 175 per cent is about the maximum for continu- 
ous operation, while with under-feed stokers with 
forced-draft equipment capable of producing 4 in. of 
air pressure in the tuyere box capacities as high as 250 
to 300 per cent have been obtained with very good effi- 
ciencies and plants have been operated continuously at 
200 per cent of rating with excellent results. The 
maintenance expense is of course increased, but when 
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this is calculated on the basis of tons of coal burned 
it will be found to be less when using a stoker capable 
of being driven at high ratings than with stokers using 
natural draft, which cannot greatly exceed the normal 
rating of the boiler. Locomotive boilers and marine 
boilers have been driven to evaporate from 18 lb. to 20 
lb. of water per hour per square foot of heating surface 
without showing any distress in the boiler proper, and 
there is therefore no reason why the capacity to which 
stationary boilers are driven should not be increased 
to a point greatly above that which is now ordinarily 
obtained. The steaming ability of the boiler depends 
entirely upon the size of the stoker provided, the power 
of the driving mechanism to feed the coal, and the 
power of the forced-draft equipment to furnish the air; 
and, as the efficiency is not greatly affected by such 
forcing, it would appear that the capacity to which 
stationary boilers are driven should be greatly in- 
creased. 


Against Transposing Transmission Lines 

Discussion regarding the advisability of transposing 
transmission and telephone lines occupying the same 
set of poles came up at the recent convention of the 
Indiana Electric Light Association and the trend of 
the argument seemed to indicate that a majority were 
in favor of transposing the telephone circuits at fre- 
quent intervals but carrying the high-tension circuit 
straight through. Representatives of one company 
operating transmission circuits in connection with an 
extensive system of interurban railways stated that it 
was their practice to transpose both circuits, placing 
a transposition in the transmission line every one-half 
mile and reversing the telephone wires at more frequent 
intervals. The telephone circuits, they say, are quite 
free from inductive disturbances. The idea of “doing 
all fancy work with the lighter stuff,’’ however, seemed 
to meet with more favor, and advocates of this less 
complicated practice stated that they had little trouble, 
especially when using insulating transformers at tele- 
phone service stations. 


Proportion of Houses Wired for Electricity 


How large a percentage of houses in cities with populations of 
20,000 and under are wired for electricity? We have seen various 
estimates, but these are obviously too low. Ww. .&:€o. 


From returns made to the Electrical World by central 
stations in all sections of the country, the number of 
houses in cities of 20,000 and less inhabitants which are 
equipped to use electricity varies with the localities. Re- 
turns from 100 cities of a population of 5000 or less 
taken at random from all parts of the country indicate 
that 58 per cent of the houses are wired. In cities with 
a population ranging from 5000 to 10,000 the percent- 
age is 54. Thirty-two cities with population of more 
than 10,000 and less than 20,000 show that 60 per cent 
of the houses are wired. In the newer sections of the 
country west of the Mississippi the percentages are con- 
siderably higher than in the older sections. On the 
Pacific Coast the percentages run as high as 98, while 
in the Middle West the average is over 60 per cent. 
The Atlantic Coast shows the lowest percentage. These 
figures are not, however, absolutely accurate and would 
not be true of all of the cities in the country having a 
population of 20,000 and under. They are based on in- 
complete returns for the entire country and represent 
the conditions in progressive communities. If complete 
returns were available, the percentages would be doubt- 
less lower. However, the returns for the Middle West 
and the Pacific Coast represent conditions accurately. 
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Generators, Motors and Transformers 


Determining the Power of an Induction Motor for a 
Change of Voltage or Frequency.—ROBERT MOSER.—If 
the mechanically produced or electrically consumed 
power of a single-phase or polyphase induction motor 
is to be determined without complicated measurements, 
characteristic curves are used which show the relation 
between current and power. But these curves, which 
generally can be obtained from the manufacturer, are 
valid only for the exact voltage and frequency for which 
the motor was designed. If it is to be operated at a 
different voltage or frequency, these curves may also 
be used if recourse is had to the so-called method of 
“corresponding load points.” In this case not only the 
current but the voltage at the terminals and the no-load 
current at the new voltage must be measured. The 
method is explained by several examples.—Elek. Zeit., 
Sept. 10, 1914. 

Lamps and Lighting 

Three-Phase Incandescent Lamps.—An illustrated de- 
scription of the Ernest Gerard three-phase incandescent 
lamp. As shown in Fig. 1, the ends of three identi- 
cal filaments f f f are connected in pairs to three points 
p p p each of which is connected with one of the ex- 
ternal contacts e e e, which through the socket of the 
lamp make connection with the conductors of the three 
phases when connected in delta. If the three-phase dis- 
tribution is in star connection, the three filaments start 
from the three points d d d in Fig. 2 and end in a com- 
mon center point Q. The points d d d are connected 
with the three phases and the point Q with the neutral 
conductor. As shown in Fig. 3, it is possible in this 
case to use only three external connections, the neutral 
point N being left without connection to the outside. 
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FIGS. 1, 2 AND 3—DIAGRAMS OF THREE-PHASE INCAN- 


DESCENT LAMPS 


Fig. 4 shows the construction of the socket. A bayonet 
joint is used. The rectangular parallelopipedon on R 
is provided with three flat pieces t t t. The members 
mmm are in connection with the external conductors 
B B B while m’ m’ m’ make connection with the elastic 
buttons b b b pressing against the contacts e e e of the 


lamp. The switch closes the circuit when the key K 
is turned one-quarter revolution. Laboratory tests car- 


ried out with low frequencies down to fifteen cycles have 
shown that a very satisfactorily uniform light is ob- 
tained with this lamp, while for the same frequency 
disagreeable 


single-phase lamps show a _ very flicker 
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effect.—Builetin Mensuel, 
triciens, July, 1914. 

Mine Lamps.—JANZEN.—The first part of an illus- 
trated description of a set of mine lamps of the Siemens- 
Schuckert company. It is shown that safety against 
gas explosions can be obtained by simple methods of 
design. The article is to be completed.—Elek. Zeit., 
Aug. 13, 1914. 
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Belge 





Generation, Transmission and Distribution 

Calculation of Constant-Voltage Transmission Lines. 
—H. B. Dwicut.—The remarkable economies secured 
and the success in operation which has attended the 
use of synchronous motors on a large scale for con- 
trolling the voltage of transmission lines have placed the 
constant-voltage system on a footing where it must be 
seriously considered, either for adoption or rejection, 
not only by the designers of new power projects but 
also by those responsible for the management and 
operation of existing power systems of all sizes. In 
order to judge the new method fairly, it is necessary to 
make use of calculations specially adapted to vonstant- 
voltage transmission lines. In this article is given a 
collection of formulas which are useful in the solution 
of most electrical problems connected with the design 
of such lines.—Elec. Journal, September, 1914. 

Transmission System for Heavy Internal-Combus- 
tion Locomotives.—HEDLEY J. THOMSON.—A_ paper 
read before Section G of the British Association at the 
recent meeting in Australia. The chief reason for the 
slow progress of powerful internal-combustion engines 
for heavy traction has been the want of a suitable 
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transmission system. The author describes the Thomas 
transmission, which comprises a mechanical system of 
gears operating in conjunction with two electrical ma- 
chines controlled by an electrical controller. The work- 
ing of the system is explained and efficiency curves are 
given. The advantages of the system are discussed, 
more especially with regard to its application to inter- 
nal-combustion locomotives.—London Electrician, Aug. 
28, 1914. 
Traction 


Traction with Internal-Combustion Engines with 
Buffer Dynamo and Battery.—L. SAINT-MARTIN.—A 
very long illustrated paper on electric traction with in- 
ternal-combustion engines (meaning engines which 
utilize directly in the cylinders an explosive mixture of 
air and some fuel, whether gaseous, liquid or solid). 
The thermodynamic efficiency of such engines is from 
16 per cent to 18 per cent, that of a steam locomotive 
only from 4 per cent to 5 per cent, and that of electric 
traction from 5 per cent to 6 per cent. The fuel used 
so far in internal-combustion engines has been rather 
expensive, but it is possible to use a much cheaper fuel, 
like crude oil, ete. Traction with internal-combustion 
engines has the same advantages over the steam loco- 
motive as electric traction; that is, independence of the 
motor cars and a smaller first cost. Internal-combus- 
tion engines have, however, one serious disadvantage, 
the lack of subtle control. To overcome this disadvan- 
tage, Henri Pieper uses an electric buffer system in con- 
nection with internal-combustion engines. In this sys- 
tem a shunt dynamo is mounted directly on the axle of 
the internal-combustion engine so as to act as a fly- 
wheel. This machine operates as either a generator or 
a motor within a wide range of speed by simple regula- 
tion of the excitation. A small storage battery on the 
car furnishes automatically the buffer energy for the 
dynamo when the permissible output of the internal- 
combustion engine is insufficient, and it recuperates en- 
ergy produced by the dynamo acting as generator when 
there is an excess of power. The importance of this re- 
cuperation of energy is emphasized and the advantages 
of this system over mechanical transmission or elec- 
trical transmission are pointed out. Several designs of 
cars of the Pieper system are described and illustrated 
and its applications are discussed.—Bulletin Mensuel, 
Société Belge des Electriciens, July, 1914. 


Installations, Systems and Appliances 

Oil for Electrical Purposes.—CHARLES C. GARRARD.— 
An article on the properties and the testing of oils used 
in oil switches and in oil-cooled transformers. The 
author discusses the influence of moisture and describes 
several tests for determining the presence of moisture. 
The best test is the measurement of the dielectric 
strength. He then describes the drying of oil. The 
greatest disadvantage of the presence of free sulphur 
in oil is that it attacks the copper windings. Insulation 
resistance is not a safe guide as to dielectric strength 
of oil. The insulation resistance often falls with in- 
crease in temperature, while the dielectric strength in- 
creases. This is probably due to the fact that the con- 
duction is electrolytic, which means, of course, a nega- 
tive temperature coefficient. The dielectric strength of 
oil is measured by the maximum electric stress or maxi- 
mum difference of potential per unit of length (i. e., 
potential gradient) which it can withstand without 
breaking down. For comparative results a disk and a 
needle point are the most convenient electrodes for per- 
forming the break-down voltage test. For determining 
the exact figure of the dielectric strength the spherical 
electrodes may be used. The author then discusses the 
flash point, which is the temperature at which in- 
flammable vapor is given off. Transformer oil which 
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has been in use in transformers sometimes shows a very 
marked lowering of the flash point. This has been 
traced to the presence of naphtha in the insulating com- 
pound of the transformer, which, not having been thor- 
oughly expelled from the winding previously to being 
put into use, has been absorbed by the oil. For this 
reason it is very dangerous to bring naked flames into 
the neighborhood of manholes or vents in the tops of 
oil transformer tanks. Explosions have been caused by 
neglect of this precaution. Viscosity is of special impor- 
tance if the oil is to be used in switches. The author 
then deals briefly with tests of oil for freedom from 
acid and alkali and numerous impurities and with 
routine tests of insulating oils and gives standard 
specifications for transformer oil and switch oil. He 
finally discusses under what conditions it may become 
necessary to change the oil in switch transformer tanks 
and deals with the probable life of transformer oil and 
the formation of sludge.—London Electrician, Aug. 21, 
1914. 





Wires, Wiring and Conduits 
Break-Down Voltage and Height Above Sea Level.— 
ALEXANDER KLEINSTUECK.—The break-down voltage in 
air depends on the air pressure, and therefore also on 
the height above sea level. This is of importance, for 
instance, in using suspension insulators in mountainous 
districts. Fig. 5 gives the relation between break-down 


S 
S 











2000 


Break-down Voltage in Per Cent 
4 


Height Above Sea Level 


FIG. 5—-CURVE SHOWING BREAK-DOWN VOLTAGE AT VARI- 
OUS ALTITUDES 


voltage and height above sea level on the basis of mathe- 
matical calculation. Ryan found, for instance, that the 
break-down voltage of certain insulators at a height of 
1189 m above sea level was only 76,000 volts, while the 
manufacturer had guaranteed it to be 90,000 volts at 
sea level. From the diagram it is seen that at a height 
of 1189 m the break-down voltage is 86 per cent of the 
value at sea level. Since the latter was 90,000 volts, we 
get 0.86 < 90,000 = 77,300 volts, which is almost exactly 
the experimental value.—Elek. Zeit., Sept. 10, 1914. 

German Wiring Contractors.—A report of the twelfth 
annual meeting of the Association of German Wiring 
Contractors. The discussions dealt especially with the 
competition which wiring contractors have from large 
corporations and from many central stations and also 
from municipalities and the state. A four-year appren- 
ticeship is recommended. The tendency toward mon- 
opoly in the electrical industry is to be counteracted.— 
Elek. Zeit., Sept. 10, 1914. 


Electrophysics and Magnetism 

Roentgen Radiation—WHEELER P. DAVEY.—An ac- 
count of an investigation of the factors which determine 
the quantity of Roentgen radiation given off by an 
X-ray tube. The author points out the advantages that 
would ensue for many purposes if the quantity of 
Roentgen rays could be measured in terms of the cur- 
rent through the tube, the potential difference across it 
and the inverse square of the distance from the tube. 
In the author’s experiments the generating plant con- 
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sisted of a commutator transformer machine. Two 
tubes were used, one with a platinum target and the 
other with a tungsten target. Current was measured 
by a moving-coil milliammeter. The potential difference 
across the tube was measured by radiographs of a 
Benoist penetrometer on Schleussner X-ray plates and 
reduced to readings on an electrostatic voltmeter and 
to approximate readings on the equivalent spark-gap 
between cones. The quantity of X-rays was measured 
by the ionization in a zero-reading electroscope espe- 
cially constructed so as to compensate in large measure 
for “natural leak.” The construction of this electroscope 
is described and illustrated. The author’s measure- 
ments show that with a constant potential difference 
across the terminals of the tube (that is, constant 
“hardness”) the ionization per second (that is, the 
quantity of X-rays per second) is directly proportional 
to the first power of the current through the tube. Ex- 
cept in so far as the state of vacuum in the tube helps 
to determine the current at a given voltage drop, it has 
no effect upon the quantity of radiation given off, at 
least within the ordinary working limits of a standard 
tube. For rays from a given tube, operated by a given 
source of emf, the quantity of radiation is directly pro- 
portional to the energy consumed in the tube. It is, 
therefore, necessary for any given generating outfit to 
measure once for all, by means of Kienbéck paper or 
other fairly reliable method, the quantity of Roentgen 
rays delivered at a meter’s distance per kilovolt per 
milliampere per second. Thereafter all measurements 
of Roentgen rays produced with that outfit may be 
made in terms of the energy (kilovolt-milliampere-sec- 
onds) per square meter sent through the tube, and may 
be translated in terms of Kienbéck, Sabouraud or other 
accepted units for purposes of comparison with data ob- 
tained on other outfits—Phys. Review, September, 
1914. 

Atomistic Theory of Energy—SAvuL DUSHMAN.—In 
a second article on recent views on matter and energy 
the author discusses the experimental evidence which 
has led to the view that energy is not capable of infinite 
subdivision. This has led to an atomistic theory of en- 
ergy which is quite analogous to the older atomic 
theories of the structure of matter and electricity.— 
Gen, Elec. Rev., September, 1914. 


Electrochemistry and Batteries 


Electrochemical Industries.—F. FOERSTER.—The first 
part of a paper read before the German Association of 
Electrical Engineers on electrochemistry and its appli- 
cations in metallurgy and the chemical industries. In 
the present instalment the author deals with electrolytic 
refining of metals, the production of aluminum and 
sodium by electrolysis of fused electrolytes, the indus- 
tries of the electrolytic production of chlorine and caus- 
tic alkali, and the applications of electro-osmosis in 
ceramics. The paper is to be concluded.—Elek. Zeit., 
Sept. 10, 1914. 

Telegraphy, Telephony and Signals 


Future Progress of Cable Telegraphy.—H. W. MAL- 
COLM.—The first part of an article in which an analyti- 
cal study is made of the problem of increasing the speed 
of the submarine telegraph cable and of rendering it, 
if possible, distortionless. The problem is attacked 
from first principles in order that clear ideas may be ob- 
tained. The discussion comes under three heads: (a) 
Distortion and how it is produced; (b) present-day 
methods of reducing distortion, and (c) the loaded sub- 
marine telegraph cable. Tables and diagrams are given 
throughout so as to render the results readily available 
to those who have not the time to follow the processes 
by which they are obtained. In the present instalment 
the author discusses the production of distortion in cir- 
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cuits with one mesh, two meshes, three meshes, four 
meshes and five meshes. He shows that the speed of 
signaling is greatest when the capacity is continuously 
distributed.—London Electrician, Sept. 25, 1914. 


Miscellaneous 


Electric Photographs.—With reference to the recent 
description by A. Palme of a method for making elec- 
tric photographs of coins, Henze remarks that when a 
photograph is taken of an electric spark an exact pic- 
ture is obtained of the electrode placed on the photo- 
graphic plate. For instance, a coin may thus be photo- 
graphed. He arranged a photographic plate with the 
glass side on tinfoil, placed the coin on the emulsion 
side, and connected the tinfoil and the coin with the 
poles of a small static influence machine which was 
rotated for a short time (fifteen seconds). With this 
arrangement the production of the photograph is with- 
out any danger. If the influence machine does not ex- 
cite itself well, it is recommended that a glass plate 
be placed below the tinfoil—E#lek. Kraft. u. Bahnen, 
Aug. 14, 1914. 

Strength of Welded Pipe-—An account of tests made 
by F. L. Pryor on thermit-welded pipe as compared 
with the strength of the pipe itself and with pipe joined 
together by means of ordinary couplings. In every in- 
stance the welded joint was of practically the same 
strength as the pipe itself, while the coupling developed 
only from 54 per cent to 76 per cent of the strength of 
the pipe and always broke at the root of the thread. 
The thermit welder is used on ammonia, steam and 
hydraulic pipes.—Reactions, No. 3, 1914. 





Book Reviews 


THE FUTURE OF THE WORKING CLASSES. By Roger W. 
Babson. American edition. Boston: Babson’s 
Statistical Organization, Inc. 76 pages, illus. 
Price, 50 cents. 

A study of economic facts for employers and wage 
earners, this book is suggestive for those who are en- 
gaged in welfare work. It is based on lectures delivered 
by the president of the Babson Statistical Organization 
at London and Paris in March and April, 1913. The 
desire of the author is to promote economic education 
and he presents convincing reasons to support his argu- 
ments. It is interesting to find that incidentally he 
discusses the relative economic conditions of three of the 
principal nations now at war—England, France and 
Germany—but his conclusions were based on the peace- 
ful conditions that prevailed at the time the lectures 
were delivered. 





ELEMENTARY MAGNETISM AND ELECTRICITY. By Prof. 
Cyril M. Jansky. New York: McGraw-Hill Book 
Company. 212 pages, 121 illus. Price, $1.50. 

A practical elementary treatise on magnetism and 
electricity as well as some of their chief applications. 
The book is intended either for students at their own 
homes or for students in evening classes at industrial 
schools. The ten chapters into which the book is di- 
vided relate to the following subjects: Magnetism, elec- 
tromagnetism, some practical applications of electro- 
magnets, electromagnetic induction, current electricity, 
electrolysis, resistance, electric generator and motor, 
work and energy. Each chapter ends with a recapitu- 
lation. A list of forty-four practical experiments is 
also given. Elementary algebra is used. The arith- 
metical treatment is perhaps no more difficult than is 
rendered necessary by the partial exclusion of the 
metric system of units. The illustrations are good. 
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New Apparatus 





and Appliances 





An Illustrated Descriptive Record of Recently Developed 
Manufactured Products of Interest to Electrical Readers 





Electrically Lighted Spirit Level 


By adding electric lighting and an inclinometer to 
the ordinary spirit level the Universal Level & Tool 
Company, 1422 Marquette Building, Chicago, Ill., has 
produced what is said to be one of the most marked im- 
provements in levels made during the last sixty years. 
Although no larger than other levels, this tool can be 
used as a plumb, a grade finder, an inclinometer, a pro- 
tractor, and even as a surveying instrument for land and 
road grading, ditch layouts and the like. 

A 2-cp tungsten lamp is placed over each level tube 
so that an artisan at work in dark corners or on a dark 
day can read his instrument with speed and accuracy. 
Energy for lighting the lamps is supplied from ordi- 
nary small-sized dry cells placed under one butt plate of 
the level, individual push-button switches on the face of 





FIG, 


1—ELECTRICALLY ILLUMINATED SPIRIT LEVEL, SHOW- 
ING PUSH-BUTTONS 
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2—INCLINOMETER USED WITH SPIRIT LEVEL 





FIG. 


the level being used to complete the circuit from the 
battery to the lamp. The lamp illuminating the in- 
clinometer level turns with the revolving dial and re- 
ceives energy through sturdy sliding contacts. 

The inclinometer consists of two graduated concentric 
brass rings, the outer fixed in the stock, the inner carry- 
ing the spirit glass revolving in the outer ring. By 
rotating the inner ring until the spirit level is horizon- 
tal various grades, degrees of angles, etc., can be in- 
stantly determined. The inclinometer illustrated is that 
of the carpenters’ model graduated to show roof pitches 
and the cuts for all rafters in roof framing. 

Improvements in this level are the invention of Mr. 
Daniel W. L. Frank, Chicago. 


Ceiling Receptacle 


A ceiling receptacle with a flat back designed for use 
with 3.25-in. and 4-in. outlet boxes and for surface in- 
stallations is shown in the accompanying illustration. 





FLAT-BACK CEILING RECEPTACLE 


The device is 1.5 in. high and the diameter at the base 
is 4.625 in. Holes for supporting screws are spaced 
2.75 in. and 3.5 in. on centers. The porcelain base in- 
sulates the shell from the wall or box. This receptacle 
is being placed on the market by the Bryant Electric 
Company, Bridgeport, Conn. 


Electric Coupé 


A light electrically operated coupé with seating ar- 
rangements for four persons has just been placed on 
the market by the Milburn Wagon Company, Toledo, 
Ohio. The body is hung low on cantilever springs. The 
battery consists of twenty cells and its rated charge is 
180 amp-hr. The total distance traveled on one charge 
varies from 60 miles to 75 miles. The normal speed of 
the car is 17 miles an hour, while the maximum speed 
is 20 miles an hour. 

A motor of General Electric manufacture is used 
to operate the car. Speed control and steering are ac- 
complished by horizontal levers. If the brakes are set 


while the battery circuit is closed an alarm bell is au- 
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FOUR-PASSENGER ELECTRIC COUPE WITH MAXIMUM SPEED 
OF 20 MILES PER HOUR 


tomatically rung. The coupé weighs approximately 
2000 lb. and has a wheelbase of 100 in. The above com- 
pany also has recently placed on the market a roadster, 
which in many respects is similar in design to the 
coupé, and a light delivery wagon with a carrying capac- 
ity of 750 lb. 
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Bushing for Flexible Metallic Conduit 


A bushing which is utilized as a fastening and 
grounding device for armored cable and _ flexible 
metallic conduit is shown kerewith. The manner of 
using the bushing with switchboxes and outlet boxes 
having flat surfaces is also illustrated. The ring is 
finished smooth to prevent injury to the insulation of 





BUSHING FOR USE WITH OUTLET BOXES 


the wires and is inserted from within the box. The 
inner end of the sleeve is turned over to fit into a 
groove in the ring, and after being attached to the 
cable or conduit the sleeve is drawn together around 
the ring by means of the inner screw. The more 
tightly it is drawn the more closely it fits into the 
groove and against the outer surface of the box. By 
using two washers the bushing will fit knockouts for 
0.5-in. conduit and can be used without washers for 
0.625-in. knockouts. All parts are of steel and are 
given a coating to prevent corrosion. The bushing has 
been approved by the National Board of Fire Under- 
writers. The device is being made by the Chicago 
Fuse Manufacturing Company, 1014 West Congress 
Street, Chicago, Ill. 


Combination Electric Wet and Dry Grinder 


A combined motor-driven wet and dry grinder recently 
developed is shown in the accompanying illustration. 
The wet-grinder end is equipped with a water hopper 
so that additional water can be poured into the basin 
below when necessary. The motor is completely in- 
closed and is provided with a snap switch on the frame 
and 10 ft. of cord and a plug. It is rated at 1 hp. The 





MOTOR-DRIVEN WET AND DRY GRINDER 


grinding wheels are amply covered with guards and are 
equipped with adjustable tool rests. The outfit is port- 
able. It is being placed on the market by the Cincin- 
nati Electrical Tool Company, Cincinnati, Ohio, and is 
operated by a motor made by the Robbins & Myers Com- 
pany, Springfield, Ohio. 
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Fixture for Lighting Small Areas 


A lighting fixture for use with stitching and knitting 
machines, loopers, shoe machinery, etc., where the 
operator’s attention is necessarily confined to a small 
area has recently been developed. The fixture is 
equipped with an adjustable arm so that the light can be 
directed in any manner desired. A 5-watt tungsten lamp 
is said to provide sufficient illumination for ordinary 
work. When not in use the lamp may be turned aside. 
The fixture is being placed on the market by E. I. Van 
Doren, 332 River Street, Troy, N. Y. 


Motor-Driven Metal Band Saw 


An electrically operated band saw, designed for cut- 
ting metals as hard as tool steel, is shown in the ac- 
companying illustration. The table is 20 in. high and 
the floor space covered by the machine measures 36 in. 
by 50 in. A 5%-in. blade 20 ft. 9 in. long is used. The 
total weight of the machine is approximately 900 lb., 
and it is operated by a 0.5-hp motor. The blade can 





ELECTRICALLY OPERATED 


METAL BAND SAW 


be carried 16 in. to the rear to accommodate different 
lengths of stock. The table is equipped with a swivel 
back and vise for cutting at any angle. After the saw 
is placed against the work the feed is automatic. This 
machine is being made by H. C. Williamson, 1840 West 
Lake Street, Chicago, III. 


Molded Busbar Insulators 


In the accompanying illustrations are shown some 
one-piece busbar insulators made of the material known 
as “condensite.” Figs. 1, 2 and 3 illustrate high-ten- 
sion insulators for disconnective switches and Fig. 4 
shows a molded pillar. The large insulator shown in 
Fig. 2 weighs approximately 5 lb., is 11.5 in. high and 
has a maximum diameter of 5 in. These insulators were 
molded by the Dickinson Manufacturing Company, 
Springfield, Mass., the material being supplied by the 
Condensite Company of America, Glen Ridge, N. J. 

The material used in the manufacture of these in- 
sulators is produced by a chemical reaction between 
phenol and formaldehyde. When heated to a certain 
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point it fluxes or softens and then can be molded by 
pressure into any desired form. Upon further appli- 
cation of heat it hardens permanently, so that no fur- 
ther heating will soften it. In this state, the manufac- 
turers declare, it is infusible and is insoluble in alcohol, 
oils, gasoline and acids. However, it will not withstand 


FIGS. 1, 2, 3 AND 4—ONE-PIECE BUSBAR INSULATORS 


the action of caustic soda. The material when molded 
is very hard and retains its finish. In electrical tests it 
has withstood a pressure of 400 volts per mil; mechan- 
ically it has shown a tensile strength of 5000 lb. per sq. 
in. and a crushing strength of 25,000 lb. per sq. in. cold 
and 11,070 lb. per sq. in. at 218 deg. Fahr. 


Directly Connected Generating Set 


In the accompanying illustration is shown a small 
directly connected 5.5-kw generating outfit for use on 
farms or factories where central-station service is not 
available. The engine is of the two-stroke-cycle type 
and is mounted on the same cast-iron base as the gen- 
erator. The engine and generator are connected to- 
gether by a cast-iron coupling. This set is equipped 
with the Bosch high-tension ignition system. For out- 
fits of this type with small ratings magnetos only are 
used; for the larger sizes magnetos and battery-start- 
ing systems are employed. The switchboard used with 
this set consists of oil-slate panels. An underload cir- 
cuit-breaker automatically disconnects the generator 
from the remainder of the system in case the engine 
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Electric Dishwashing Machine 


In the accompanying illustration is shown a sectional 
view of an electrically operated dishwasher which con- 
sists of a cylindrical container with a funnel-shaped 
bottom and an aluminum “dasher” operating at 340 
r.p.m. Trays are arranged as shown, plates, saucers, 
etc., being held on edge in an upright position on the 
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MOTOR-DRIVEN DISHWASHER 


lower tray, and cups, glasses and small bowls being 
turned upside down on the upper tray. In the center 
of the lower tray is a receptacle for knives, forks and 
spoons. Each tray is equipped with two handles. For 
washing pots, pans, skillets, etc., the upper tray is re- 
moved. The cover is fitted with an automatic vent 
which permits the steam and air to escape without forc- 
ing up the cover. The dasher forces the water up, 
through and between the dishes. When an operation is 
finished the water can be taken off through a drain at 
the bottom. The washer can be mounted on a wall sup- 
port as shown in the illustration or on legs equipped 
with casters. 

The Walker Brothers Company, Syracuse, N. Y., is 
manufacturing this electric dishwasher. 


Portable Electric Bench Grinder 


The portable bench drill illustrated herewith is being 
manufactured by the Electric Star Devices Company, 
Pittsfield, Mass. The drill is approximately 27 in. high 
and occupies a space on the bench 22 in. by 19 in. The 
drill table is mounted on an arm which swings in either 





SELF-CONTAINED GENERATING OUTFIT 


accidentally stops when the battery is being charged. 
This generating set is being placed on the market by 
the Fay & Bowen Company, Geneva, N. Y. The gen- 


erator is made by the Crocker-Wheeler Company, Am- 
pere, N. J., and the storage battery by the Electric 
Storage Battery Company, Philadelphia, Pa. 


PORTABLE MOTOR-DRIVEN BENCH DRILL 


direction; it is 8 in. in diameter and can be lowered 
or raised approximately 6 in. The drill spindle is of 
large diameter, thus reducing vibration, it is declared, 
to a minimum, and permitting accurate drilling. This 
spindle is equipped with end-thrust bearings. The drill 
chuck, which is mounted on the spindle, is designed to 
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hold any size of twist drill up to 0.375 in. in diameter. 
For very accurate work an Almond, a Jacobs or a New 
Britain chuck is employed. Motors of 1/6-hp or %4-hp 
rating are used to operate this drill. 


Electric Hot-Water Radiator 


The hot-water radiator shown herewith is equipped 
with a heating element in the bottom section which can 
be connected to any lighting socket. The total heating 
surface is 18 sq. ft. The equipment weighs 65 lb. when 
filled with water, and as the feet are polished the device 
can be easily pushed from one place to another. The 
over-all dimensions are: length, 20.5 in.; width, 6 in., 
and height, 22 in. This heating system has an advan- 
tage over central-boiler equipments in that the heat is 
generated where it is wanted and much of it is not lost, 
as with the latter, in an elaborate distribution network. 
Also with the central-boiler system the circulation must 
be forced through long runs of pipe and through radia- 
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ELECTRICALLY HEATED HOT-WATER RADIATOR 


tors which have dead ends, causing the circulation to be 
retarded. 

The electrically heated radiator described is being 
made by the Rathbone Manufacturing Company, Grand 
Rapids, Mich. 


Small Generating Plant 


A generating outfit consisting of a four-stroke-cycle, 
single-cylinder, volume-governed oil engine, shunt- 
wound generator, storage battery, switchboard and 
water tank for the engine has been brought out by the 
Warner Lamp Company, Davenport, Ia. The genera- 
tor acts as a motor in starting until the engine is 
brought up to speed. As an aid to the generator in this 
starting operation a device is provided which removes 
the compression. The cylinder lubricator is auto- 
matically turned off and on with the starting and 
stopping of the engine. The condition of the battery is 
determined by an ampere-hour meter. When the bat- 
tery is fully charged the hand on this meter closes an 
electric circuit which controls the automatic switch and 
stops the engine. A movable contact is provided which 
may be set at any point on the dial so that when the hand 
strikes it an alarm is given, indicating that the batteries 
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OIL-ENGINE-DRIVEN GENERATING OUTFIT 


are discharged to the point at which contact is located. 
In case of trouble or lack of fuel the automatic switch 
is opened. 


Steel Reflector 


The porcelain-enameled reflector shown herewith 
was recently developed by the Friedley-Voshardt 
Company, 733 South Halsted Street, Chicago, Ill. The 
reflector is 18.5 in. in diameter and 5.25 in. deep. The 
reflecting surface is broken into diamond-shaped de- 


OUTDOOR PORCELAIN-ENAMELED STEEL REFLECTOR 


pressions as shown. The bell-shaped steel top serves 
as a protection for the socket, thus making the reflector 
serviceable for outside installations. 


Miniature Transformer for All-Night Service 


To meet the demand for a low-burning lamp for all- 
night service the General Electric Company, Schenec- 
tady, N. Y., has produced a device, consisting of a 
miniature transformer contained in a brass shell con- 
nected to a small tungsten lamp, which may be screwed 
into an ordinary lighting socket. The function of the 
transformer is to step the line voltage down to a pres- 
sure of about 7 volts. The complete apparatus, which is 
called the “nite lite” transformer lamp, is designed espe- 
cially for lighting door numbers, sick-rooms, etc. 
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FIGS. 1 AND 2—LAMP ASSEMBLED AND DISASSEMBLED 
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Jobber, Dealer and Contractor 


THE ELECTRICAL CONTRACTOR’S PROBLEM 


Quality of Workmanship and Material Essential to Success 
—Co-operation with Jobbers, Manufacturers and Central 
Stations Also Necessary 


By E. K. PATTON* 


The foundation of any business is the ultimate con- 
sumer. He must be pleased. To please him is no easy 
task even in an ordinary mercantile business. In con- 
tracting it is vastly more difficult because of the tech- 
nical ignorance of the buying public. 

The first concern of the electrical contractor who 
wishes to build up a permanent business institution en- 
joying the confidence, respect and friendship of the 
buying public is to educate that public to appreciate 
quality in electrical work and to be able to evaluate it 
in dollars and cents. 

If a man is able to pass intelligently upon the value of 
something he is about to purchase, he buys quickly and 
confidently. He has no regrets—no misgivings. Fur- 
thermore, he is not misled by low prices into buying 
inferior goods. 


Obstacles Born of Electrical Ignorance 


This electrical ignorance of the general public is one 
of the wiring contractor’s greatest obstacles. The aver- 
age man knows that motors turn around and drive ma- 
chinery and that lamps burn and give light. Beyond 
this he knows and cares little. When he wishes to in- 
stall electrical equipment he calls in a number of con- 
tractors and gives the work to the lowest bidder, as the 
only résult he is looking for is that the motor should 
run and carry its load and the lamps give the required 
light. He cares nothing about the details as long as 
the results are there. 

That is just the point. The purchaser must be shown 
that the results are not there, and this is the contrac- 
tor’s first task. The successful contractor must think, 
talk and execute quality. He must collect facts and fig- 
ures and be prepared to demonstrate the value of qual- 
ity and the danger of ignoring it. 

On its face this policy may savor of philanthropy—a 
thankless job, a losing proposition. It is not easy to 
carry it out because of unscrupulous competition, and 
yet the writer maintains it is the only road to lasting 
success. 

Quality Versus Inferiority 


The contractor must do one of two things: set a 
standard of quality, take the purchaser into full confi- 
dence and get fair prices, or suppress quality and get as 
high prices as possible. 

The first policy will preclude competition with low- 
grade and irresponsible contractors. It will result in 
good work, satisfied customers and a good reputation 
that will spread with continually increasing rapidity. 
Such a contractor will get the intelligent buyer who 
appreciates quality and is willing to pay for it. 

The second policy will necessitate the use of low- 
grade and inferior materials and cheap labor. It will 
require competition with the worst element of the con- 
tracting business. It will bring to the contractor those 
people who buy on price alone and have no conception of 
true value. A contractor following such a policy can- 
not do good work. His reputation for poor work and 
low prices will also spread with continually increasing 
rapidity and will drive him down and down the price 
scale until he is finally forced out of business. 





*Western manager Bryant Electric Company. 
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Co-operation Essential to Success 


To the contractor who chooses the quality basis for 
his business the writer ventures to suggest the follow- 
ing three rules of conduct: 

(1) Refuse absolutely to bid against irresponsible 
contractors. 

(2) Co-operate with responsible contractors to raise 
the standards of their work and stamp out the irrespon- 
sible and low-grade class. 

(3) Co-operate with the jobber, the manufacturer 
and the local central station to educate the general pub- 
lic in the appreciation of the true value of high-grade 
electric wiring, fittings and fixtures. 

It will be observed that the keynote is co-operation. 
A contractor struggling along alone with his high ideals 
will have a good deal of hard pulling before he estab- 
lishes himself in a permanently safe position. Some 
may feel they are forced to abandon their ideals in the 
struggle, but few will collapse financially. By co- 
operating with other high-grade contractors, jobbers 
and manufacturers the quality program will go through 
victoriously and will result in benefit to contractor and 
consumer alike. 

The contractor, jobber, manufacturer and central sta- 
tion working together in friendly and intelligent co- 
operation will accomplish wonders. Each has his part 
in the great scheme and each has something to give and 
to receive. 


The Contractor the Base of the System 


The contractor is the base of the system. He stands 
under it and supports it. He comes into intimate con- 
tact with the ultimate consumer. With him originate 
the ideas for improved methods and appliances. His 
duty is to raise and maintain high standards of quality, 
to keep in close touch with fellow contractors and work 
with them for the common good, to help educate the pub- 
lic in the appreciation of the value of good electrical 
work, and through the jobber to keep in close touch with 
the manufacturer, following closely his new develop- 
ments and keeping him informed of the needs of the 
trade. 

The Utility of the Jobber 


The jobber forms the middle section of the pyramid, 
equalizing and distributing the pressure between the 
apex, which consists of relatively few manufacturers, 
and the base, which comprises a large number of contrac- 
tors and other consumers. At first thought one is apt 
to regard the jobber as a luxury and his profit as an 
extra burden on the consumer. However, careful sec- 
ond thought reveals that just the opposite is the fact. 

The high-grade jobber facilitates every department 
of the business, and to the strictly high-grade manu- 
facturer and contractor he is almost a necessity. 

The trade can support a larger number of jobbers 
than it can agencies of any single manufacturer, and 
therefore the jobber comes into closer personal touch 
with the contractor and consequently can give him 
the best credit terms and assist him in many other ways. 

The contractor saves time and money by dealing with 
a reliable jobber. He makes one purchase, has one ship- 
ment, one bill and one responsibility, as contrasted with 
one each for a number of different manufacturers. 
Some of these may be unknown and of questionable re- 
sponsibility, and if credit is extended it must be sepa- 
rately arranged for in each case. 

Furthermore, the jobber brings the contractor into 
closer touch with the manufacturer by effectively trans- 
mitting his ideas, suggestions and needs to the manu- 
facturer and keeping him posted on new developments 
produced by the manufacturer for saving time, labor 
and money. 
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Manufacturer Must Supply Good Appliances 


The manufacturer’s part in building up the quality 
system is to keep in close touch with the needs of the 
contractor and to assist him by turning out scientifically 
designed and carefully constructed appliances. 

Up to the present time practically the entire burden 
of publicity—educating the general public to demand 
high quality—has rested upon the manufacturer. That 
the manufacturer should bear most of this is quite as it 
should be, but it does seem as though the contractor, cen- 
tral station and jobber might possibly do more to pro- 
mote the quality idea. They have the advantage of pre- 
senting the subject from an apparently less partial 
viewpoint. 

Influence of Central Station 


The central station, for its part, can exert a power- 
ful influence to promote quality by acquainting itself 
with the contractors in its territory and recommending 
only the best men to its customers. By helping the best 
contractors and requiring a high standard of work on 
all circuits connected to its lines it will benefit all the 
good elements in the business, and its reward will be 
gratified customers and more business. With such as- 
sistance from central stations wide-awake contractors 
would be willing to exert themselves considerably in pro- 
moting directly the business and good will of the central 
station. 

If the high-grade contractor, jobber, manufacturer 
and the central station will co-operate in the promotion 
of the quality idea, the low-grade man, manufacturer or 
contractor will be hard-pressed in his struggle for ex- 
istence. 

The manufacturer of low-grade and inferior appli- 
ances labors under certain natural disadvantages. He 
cannot go to the general public and educate it to ask 
for his goods on the quality basis. The high-grade job- 
ber will not handle his goods, so he must deal directly 
with the contractor, and his only argument is cost. 
This way of doing business is the most expensive pos- 
sible, so he has to charge off a higher selling expense 
than normal, thus leaving a small margin for the actual 
physical value of the article itself. In other words, his 
decrease in quality must be considerably greater than 
his decrease in price. 

Not only is the high-grade article cheapest in the 
long run, but it possesses actually greater value at the 
start, and when the ultimate consumer is able to pass 
with some degree of intelligence upon the quality of 
electrical work and of the materials used therein he will 
demand the best and be willing to pay a fair price 
for it. 


Auditing and Accounting for Electrical Contractors 


Mr. Arthur R. Jones, of Cleveland, Ohio, in address- 
ing the contractors of Massachusetts at Worcester re- 
cently, advocated the use of the accounting system of 
the National Electrical Contractors’ Association, keep- 
ing one’s books so that even a competitor can under- 
stand them. Governmental scrutiny of such books is 
among the possibilities. Overhead charges cannot be 
neglected with safety. The author advocated a standard 
overhead charge of 15 per cent of the gross business, 
which is practically 20 per cent of the labor and mate- 
rial costs on new jobs. Repair jobs are mainly labor. 
He commended the “Data Book” of the contractors’ as- 
sociation and urged the periodical checking of over- 
head estimates. A job costing the consumer $300 would 
fairly be apportioned as follows: Gross overhead, 15 
per cent, $45; material, 45 per cent, $135; labor, 30 per 
cent, $90; profit, 10 per cent, $30. Such percentages 
should be apportioned on a year’s business. Mr. George 
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Hill, of Utica, N. Y., said that 20 per cent or more 
should be allowed for overhead charges, and Mr. E. P. 
Baker, of Providence, R. 1., gave 21 per cent as his 
overhead allowance. Mr. Jones thought that the gross 
business should be at least six or seven times the in- 
vested capital per year to insure stable conditions in 
any local field. 


Receipt-of-Material Slip 


The form shown herewith used by the Portland 
(Ore.) Railway, Light & Power Company may be em- 
ployed by storeroom keepers to inform the balance-of- 
stores clerk that material has been received at the stock- 
room. Upon receiving the goods the stock-keeper 
checks up the items against the purchase order, of 
which he has a copy, and fills in duplicate copies of the 
receipt-of-material ticket, showing the date received, 
the stores symbol, quantity, description, condition, 
purchase-order number and any information having a 
bearing on the final payment of the bill. The duplicate 
copy is filed in the stockroom and the original is sent to 


RECEIPT OF MATERIAL 


Received at Storerocom......Date........., ... eeceipt No..... 
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SYMBOL | QUANTITY 
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the balance-of-stores clerk, where the data are entered 
on the balance-of-stores record. The corresponding pur- 
chase order is then pulled from the files, attached to 
the receipt-of-material slip and sent to the purchasing 
department, where the clerk checks the two slips for 
price, quantity and amount. If correct, the auditing 
department will pass upon the transaction and issue a 
voucher for the amount involved. The voucher will then 
follow its regular course of payment. 


Selling Campaign for Christmas Trade 


In its efforts to assist the dealer and suggest to his 
customers articles suitable for Christmas gifts, the 
Beardsley Chandelier Manufacturing Company, Chi- 
cago, Ill., has inaugurated an extensive campaign which 
embraces several interesting features. First of all, the 
company has prepared an attractively illustrated book- 
let which will be mailed to prospective gift purchasers. 
This publication is entitled “The Gift of Gifts” and con- 
tains numerous pertinent holiday suggestions. About 
Dec. 10 it is the intention of the company to follow the 
booklet with a post card which will bear the dealer’s 
name. In addition to the above helps, various schemes 
of decorating windows and arranging stock in the store 
and methods of dealing with prospective buyers will be 
outlined. Free cuts for newspaper advertising will also 
be supplied to the dealers. 
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Public Utility, Commercial, Corporate and Trade Devel- 
opments—The Electrical Material and Security Markets 


Manufacturer of Insulating Material Moves Factory.— 
The Condensite Company of America has moved its fac: 
tory from Glen Ridge, N. J., to the neighboring town of 
Bloomfield. The new plant will be on a piece of ground cov- 
ering 2.5 acres. 

Metal-Filament Lamp Imports.—Approximately 80 per 
cent of the metal-filament lamps imported in August came 
into the port of New York. The actual value of the lamps 
received in New York was $41,401, of which $1,075 came 
from Germany, $392 from England, $4,758 from Austria 
and $35,176 from the Netherlands. 


Manufacturer of Small Lighting Plants Busy.—The Main 
Electric Manufacturing Company, 219 South Beatty Street, 
Pittsburgh, Pa., has recently been receiving a number of 
orders for its lighting outfits, and prospects for the near 
future are very bright. This company builds plants for 
use on farms, estates, etc., and also for garages, villages, 
and small factories. 


Oklahoma’s First Motor-Driven Loom.—To introduce the 
weaving of cotton fabrics in Oklahoma a newspaper of 
Muskogee has purchased and equipped a motor-operated 
textile loom, which is now set up and weaving towels from 
native Oklahoma cotton. The establishment of cotton mills 
locally will, it is hoped, save the present cotton situation in 
the State. 


Electric Slate and Marble Drill—The Van Dorn Electric 
Tool Company, Cleveland, Ohio, recently developed a drill 
for slate and marble work which, it is declared, is meeting 
with considerable success particularly with switchboard 
panels, marble staircases, etc. The drill is operated by a 
slow-speed motor which develops a speed of about 180 
r.p.m. when operating under normal load. The housing is 
of aluminum and the weight complete is 14 lb. The drill 
will make a hole 1 in. in diameter or under. 


Interest in Sectional Display Signs.—Harvey Deschere & 
Company, 1501 Garden Street, Hoboken, N. J., are receiving 
a number of inquiries regarding their miniature sectional 
signs, which, it is claimed, are meeting with considerable 
success. As was stated in the Electrical World of March 21, 
the burning out of a lamp in any of the letters will not 
affect the brilliancy of any of the others in the sign. These 
small lamps are very durable and are said to have a life of 
1000 hours. The above concern has also designed a plaque 
sign, the letters and backing of which are entirely of 
aluminum. 


Business of Byllesby Properties Good Since Outbreak of 
War.—Comparisons of actual net connected-load gains made 
by the properties of H. M. Byllesby & Company show that 
more business was added during the first eight weeks of 
the war than during the corresponding period last year. 
During the eight weeks ended Sept. 25 the electrical prop- 
erties gained 4737 customers, representing a connected load 
of 7300 kw, as compared with 4587 customers with 6999 kw 
connected load during the corresponding weeks in 1913. The 
number of already-built houses which were wired in the 
same period advanced from 268 to 616. 


“Thought Powders” for the Housewife-—The Home Wash- 
ing Machine Company, 54 Myrtle Avenue, Brooklyn, N. Y., 
is sending out an appeal to the housekeepers by means of a 
small scroll inclosed in an ordinary capsule. Visible through 
the celluloid container is the caption “Thought Powders 
for Housekeepers,” which is followed by the admonition to 
“take one before and after washing.” On opening the cap- 
sule and unfolding the paper one reads further: “Don’t go 
to a doctor for that pain in your back. It is only caused by 
rubbing and stooping over your washtubs. The ‘Walton’ 
will cure and prevent that pain in your back and will save 
you doctors’ bills.” 





Electric-Smelting Plant to Be Enlarged.—The Noble 
Electric Steel Company, Heroult, Cal., recently increased its 
capital stock for the purpose of enlarging its plant and 
increasing the output of ferro-alloys. The company has 
just begun making ferro-manganese and by the middle of 
November it is expected that 40 tons of this material will be 
produced a day. By that time also the company expects 
to have its mines sufficiently opened to take care of the 
increased production. The present equipment includes one 
2000-kw and one 3000-kw iron furnace of the long and 
narrow type, one 2000-kw iron furnace of the shaft type, 
one 2000-kw steel furnace of the tilting type, twenty char- 
coal retorts, and four 5-ton unit lime kilns, 


New Lamps at New York Electrical Show.—The Cooper 
Hewitt Electric Company, Hoboken, N. J., exhibited a num- 
ber of its new “targon” and “diffuser” incandescent lamps 
at the New York electrical exposition. Ten 1800-watt 
“targon” lamps were placed in different parts of the large 
inclosure and owing to their brilliancy aided considerably 
in the general interior illumination. Another lamp was 
placed outside of the building, where at night time it was 
very conspicuous. The bulbs of the “diffuser” lamps are 
ground in such a way that glare is greatly reduced, while 
the loss is declared to be not more than 1.5 per cent. The 
company also had on display a number of its mercury-vapor 
lamps for motion-picture studios and for textile mills. 


Adjustable Lighting Fixture Proving Successful.—The 
Adjustable Light Holder Company, Newark, N. J., has been 
receiving many orders for its adjustable lighting fixtures. 
One of these holders consists of three pairs of disks placed 
at the proper angles to each other to form a universal joint. 
These disks are hollow in the center and thus have a bearing 
only on the outer portion of the face. A coil spring is pro- 
vided to take up the surplus cord. The lamp shade is at- 
tached to a telescoping rod which works in a metal tube. 
The fixture can be tilted at any angle and can be extended 
to a considerable distance. The above company is also 
placing on the market a special fixture for use with sewing 
machines. Recently 350 of these devices were sold to 
Benjamin & Jones, Newark. 


Electric Clock.—Betts & Betts, 256 West Fifty-fifth 
Street, New York, have made a standing clock, 9 ft. high, 
for the General Electric Company. This clock is designed 
for exhibition purposes. The dial is of metal, 30 in. in 
diameter, and the minute marks are designated by small 
tubular lamps. The numerals are enameled in black on 
25-watt round-bulb frosted lamps. The hands are special 
tubular lamps which receive energy by means of collector 
rings. The pendulum contains seventeen 10-watt frosted 
sign lamps, and in place of the usual pendulum ball there is 
a 40-watt round-bulb lamp. This clock is operated by one- 
minute impulses by means of a primary self-winding master 
clock. The clock was on display at the recent New York 
electrical show and will also be shown at the coming Chicago 
electrical show. It will be shipped to San Francisco after 
the close of the latter show, where it will be installed in the 
electrical building at the Panama-Pacific exposition. 


Electrical Machinery for the Farmers.—The increasing 
interest of the farmer in everything electrical has affected 
the De Laval Separator Company, New York, very favor- 
ably, and its motor-driven cream separators and clarifiers 
are very much in demand. A new electrically operated milk 
clarifier has recently been developed by the above company. 
This machine is designed to remove sediment and other 
contamination from the milk and accomplishes this by cen- 
trifugal action. No strainer or filter is used. The De Laval 
company is also working on an electric milking apparatus 
which has not yet been placed on the market. It has been 
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found very difficult to milk a cow completely dry with the 
electric apparatus, and it is necessary to follow the machines 
by a man who finishes the operation. It is said that this 
difficulty has been met with all electric milking machines 
thus far produced. 


Large Cooling Towers.—What is said to be one of the 
largest cooling-tower installations ever made is that of 
the Texas Power Company, Waco, Tex., which was built 
by the Wheeler Condenser & Engineering Company, Car- 
teret, N. J. The towers are of the steel-shell type and are 
arranged in a battery 100 ft. long, 18 ft. wide and 40 ft. 
high. There are six pairs of 10-ft. fans operating at 250 
r.p.m., which are belt-connected to motors. The water 
piping is so arranged that an installation of towers of the 
same rating can be added if desired. The present equip- 
ment is designed to cool 600,000 gal. per hour. The Wheel- 
er company has also received a contract for a single-tower 
installation with a rating of 600,000 gal. per hour. The com- 
pany manufactures and sells a great many units with 
smaller ratings. 


Orders for Gas Engines.—The Bruce-Macbeth Engine 
Company, Cleveland, Ohio, has recently received orders for 
the following gas engines: One 150-hp four-cylinder natural- 
gas engine for the borough of Emporium, Pa.; one 40-hp 
natural-gas engine for James Hodgkin, Youngstown, Ohio; 
one 90-hp four-cylinder gas engine for the C. F. Jackson 
Company, Findlay, Ohio; two 75-hp twin-cylinder natural- 
gas engines for the board of public affairs, Toronto, Ohio; 
one 40-hp twin-cylinder artificial-gas engine for Washington 
University, St. Louis, Mo.; one 125-hp four-cylinder natural- 
gas engine for the Jeannette Glass Company, Jeannette, Pa.; 
one 135-hp four-cylinder gas engine for the Universal Roll- 
ing Mill Company, Bridgeville, Pa.; one 90-hp natural-gas 
engine for the United States Paper Goods Company, Cin- 
cinnati, Ohio; one 150-hp natural-gas engine for the Mc- 
Junkin Straight Dairy Company, Pittsburgh, Pa.; one 50-hp 
producer-gas engine and producer for the Fessenden Light 
& Power Company, Fessenden, N. D., and one 150-hp 
natural-gas engine for the Victor Auto Parts Company, 
Cincinnati, Ohio. The municipality of Ford City, Pa., has 
recently purchased from the above company a 350-hp four- 
cylinder gas engine which will be connected direct to a 
250-kva generator. 


Electrical Machinery for Textile Manufacturers.—As an 
indication of the status of the textile industry the follow- 
ing orders for electrical apparatus recently received by the 
Westinghouse Electric & Manufacturing Company, Pitts- 
burgh, Pa., are of interest: Cheney Brothers, South Man- 
chester, Conn., 616 textile motors and switches for looms; 
the Livingstone Worsted Company, Washington, R. I., one 
312-kva waterwheel generator, exciter and switchboard, 
and a number of motors; the Princeton Mills, Trenton, 
N. J., 145 motors; the Botany Worsted Mills, Passaic, 
N. J., eleven motors; the Germania Mills, Holyoke, Mass., 
one 500-kw, 625-kva bleeder turbine; the Hockanum Mills, 
Rockville, Conn., a number of worsted loom motors and 
switches; William Skinner & Sons, Holyoke, Mass., sev- 
eral silk-loom motors and switches; the Habersham Mills, 
Habersham, Ga., one 250-kva generator, exciter and switch- 
board; the Renfrew Manufacturing Company, North Adams, 
Mass., a number of motors; Ritzer Brothers, Doylestown, 
Pa., nineteen silk-loom motors; Paul Guenther, Dover, N. J., 
one 150-kw direct-current generator; the Ludlow Manu- 
facturing Associates, Ludlow, Mass., fifteen motors with 
an aggregate rating of 2075 hp, and the Hartford Carpet 
Corporation, Hartford, Conn., thirteen carpet-loom motors. 
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Corporate and Financial 


Missouri Company Makes Note Offer.—The City Light & 
Traction Company, of Sedalia, Mo., is offering $25,000 6 per 
cent one-year coupon gold notes, dated Jan. 1, 1914. The 
notes are secured by first mortgage bonds of the City Light 
& Traction Company in the ratio of $200 par value to every 
$100 of this issue outstanding. The notes are offered at par 
and accrued interest to yield 6 per cent. 


Northern California Power Assessment.—An assessment, 
the first, of $2 per share has been levied upon the capital 
stock of this company, payable immediately. The assess- 
ment is said to be a precautionary measure. The last 
earnings statement of the company for the seven months 
ended July 31 shows an 8.3 per cent increase in gross in- 
come and a 13.6 per cent increase in net income. 


Atlantic Gas & Electric Company.—The holders of the 
first lien sinking fund gold bonds, Series A and Series B, of 
the Atlantic Gas & Electric Company, recently declared 
bankrupt, have been requested by the bondholders’ commit- 
tee to deposit their holdings with the Guaranty Trust Com- 
pany of New York by Oct. 30, 1914. The committee is com- 
posed of Messrs. Charles H. Sabin, chairman, F. W. Allen, 
W. H. Bennett and Frank B. Newell. Mr. W. C. Bradley is 
secretary of the committee. 


New Company’s Mortgage.—The Utah Light & Traction 
Company, the new company formed to take over the Utah 
Light & Railway Corporation and the Salt Lake Light & 
Traction Company, has been authorized to put out an un- 
limited issue of first and refunding mortgage bonds dated 
Sept. 18, 1914, and due Oct. 1, 1944, with the Bankers’ Trust 
Company as trustee. The Utah Light & Traction Company 
is owned by the Utah Securities Corporation, which in turn 
is controlled by the Electric Bond & Share Company. 


Idaho-Oregon Protective Committee—The protective 
committee for the holders of the first and refunding bonds 
of the Idaho-Oregon Light & Power Company has, through 
its secretary, Mr. D. H. Clark, sent the following letter to 
the bondholders: “You have doubtless received a letter 
from Mr. G. S. Speer under date of Sept. 3, 1914, and of 
the Priest committee under date of Sept. 9, 1914, giving 
copy of the decision of Judge Dietrich regarding the status 
of $718,000 of first mortgage bonds. We are reliably in- 
formed that from the judgment entered in accordance there- 
with an appeal will be taken immediately. This will necessi- 
tate another adjournment of the sale cf the company’s 
property and continue the receivership for a considerable 
time and involve the contending interests in further ex- 
pense. Mr. Edmund Seymour, of our committee, has just 
returned from Idaho, where he inspected the new installa- 
tion at the Ox Bow, and after advising with competent 
hydraulic engineers in New York he is impelled to the belief 
that the instailation will be found to be insufficient and the 
power produced intermittent or inconsistent. As we read the 
letter referred to above, the Priest committee in the pur- 
chase of the property must provide for: Receiver’s certifi- 
cates or money already borrowed by the Priest committee, 
$200,000; railway indebtedness (if $718,000 of bonds are 
subordinated according to Judge Dietrich’s decision), 
$110,000; payments to sinking fund to Dec. 31, 1913, on 
underlying bonds claimed by trustee of underlying mort- 
gage, $78,460.52; total (this we estimate to exceed), 
$600,000. As the Priest committee represents something 
less than $2,000,000 of bonds, it will be necessary for it to 
make an assessment of at least 30 per cent or create a large 
prior lien. Evidently the Priest committee intends to pur- 
chase the property without consulting those whom it repre- 
sents as to the price, condition of sale or the manner in 
which the necessary cash is to be raised. The committee 
has already incurred a great liability in becoming respon- 
sible for the funds necessary to complete the makeshift 
installation at the Ox Bow, which it must meet, together 
with the expenses of the receiver and of its committee and 
the requirements of the sinking fund of the underlying 
mortgage and the cash payment to non-consenting bond- 
holders, by a direct assessment or prior lien that can leave 
but little for its depositors. This committee has endeavored 
to take no part in the contest, which we have felt was most 
unadvised and which has been carried on at so great an ex- 
pense to your property by the contending interests.” 
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Cities Service Company Shows Improvement.—In a letter 
to the stockholders of the Cities Service Company Mr. H. 
L. Doherty, the president, made the following remarks 
on the company’s progress under existing conditions: 
“We assume that all stockholders are keeping in touch with 
general developments regarding the European war and their 
effect on American industry and finance. The machinery of 
credit in this country is gradually being adjusted to over- 
come the sudden and unexpected strain caused by war con- 
ditions, but there have been no developments which would 
warrant your directors in making any change in their policy 
of deferring dividends. Since July 30 action has been taken 
by various corporations in this country discontinuing, de- 
ferring or reducing payments of interest and dividends on 
approximately $2,000,000,000 of capital and to the extent of 
practically $100,000,000 in annual payments to security 
holders. Every action of this character is depressing, but 
should not be interpreted as an indication of added diffi- 
culties. Few realized the potentiality of this situation in 
its early stages. A majority interpreted much of the sub- 
sequent news as indicative of increased distress. As a 
matter of fact, many recent events resulting in curtail- 
ment of credit were inevitable as a part of the work being 
done to correct a financial and business situation which 
had come about almost in a day as a result of the war. 
On the whole, the properties of Cities Service Company are 
making a satisfactory showing, with encouraging news 
from time to time of added improvement. Curtailment of 
oil exports and consequent restriction of purchases by the 
pipe-line companies at lower prices have unfavorably 
affected the revenues derived from sales of crude oil, but 
this situation is one which should begin to show improve- 
ment in the not distant future. Otherwise there has been 
no marked effect to lessen the earnings of the various 
properties. Here and there minor reductions in revenue 
have been experienced due to shutting down of factories 
dependent upon foreign markets for raw materials or for 
the sale of their finished product. Payment of bills by 
large consumers is not being made as promptly as usual, 
but this also is a situation which will be corrected as the 
financial and credit systems of the country slowly become 
adjusted to existing conditions. At Galveston, where all 
shipping ceased for some time after the declaration of war, 
conditions are rapidly improving. Some apprehension was 
felt for the hat industry at Danbury in anticipation of a 
shortage of dyes, but in view of recent developments there 
now seems to be no fear on that score, and a marked 
stimulation in business is anticipated due to the supplying 
of markets heretofore controlled by European hat manu- 
facturers. In a bulletin issued by the Department of the 


Interior, United States Geological Survey, attention is 
called to the fact that practically all European zinc 


smelters are in the war zone and the prediction is made 
that a great impetus to the zinc industry in this country 
will result. Prices of zinc ores have already advanced, 
stimulating production. This will add materially to the 
prosperity of the gas and electric properties controlled by 
your company in Missouri, Kansas and Oklahoma. An un- 
expected development in this line is that ores are now 
being shipped from Australia to be smelted in this country. 
These shipments will enter by the port of Galveston, thus 
contributing to the activities of that city, and will be smelted 
in the district supplied with gas and electric service by 
subsidiaries of Cities Service Company. In addition to 
this, negotiations are now in progress for the purchase of 
large quantities of natural gas from subsidiaries for carry- 
ing on these smelting operations. If these negotiations are 
successfully concluded, the resulting business will add ma- 
terially to the gross and net earnings of your company. 
On Sept. 12 an injunction was granted by the United States 
District Court for the Northern District of Ohio, Western 
Division, restraining the city of Toledo from any attempt 
to enforce the so-called Schreiber 3-cent-fare ordinance. 
The effect of this restraining order will be to increase sub- 
stantially the earnings of the Toledo street railway lines. 
It also is very significant that the decision of Judge Killits 
was received with general approval by the Toledo public. 
Since the Toledo properties came under the present man- 
agement the feeling toward the local utilities has been 


steadily changing until at present relations are extremely 
cordial.” 
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CONDITION OF UTILITIES IN FAR WEST 


The Pacific and Mountain States Make a Better Showing in 
July Than in June 


The returns for the July operations of the electric-utility 
industry of the Pacific and Mountain States, as received by 
the Electrical World, indicate a better and firmer status 
than did the June figures. A June slump was experienced 
all through that region by both large and small companies, 
and the improved conditions of July are equally manifest. 


TABLE I—COMPARATIVE RETURNS FOR JUNE AND JULY FROM COMPANIES 
IN SIX LARGE CITIES IN CALIFORNIA, WASHINGTON, OREGON, UTAH 
AND COLORADO, REPRESENTING OVER 60 PER CENT OF ELECTRIC- 
UTILITY INDUSTRY OF PACIFIC AND MOUNTAIN STATES 


Income DERIVED FROM SALE OF Enercy Ovrtput IN 


ENERGY Kw-HR 
Per Per 
1914 1913 Cent 1914 1913 Cent 
In- In- 
crease | crease 
June $1,639,297 | $1,559,596 5.1 140,494,562 129,504,858 8.5 
July 1,645,688 1,531,493 9.6 144,776,151 | 131,387,904 10.4 


Table I shows that July earnings and outputs are far in ad- 
vance of those of June for companies in San Francisco, 
Portland, Seattle, Denver, Salt Lake City and Spokane. 
These large cities represent over 60 per cent of the industry 
of the far West. Table II shows the conditions for six 
small cities. While the returns for the small cities are not 


TABLE II—COMPARATIVE RETURNS FOR MAY, JUNE AND JULY FROM COM- 
PANIES IN SIX SMALL CITIES IN NEW MEXICO, ARIZONA, WASHINGTON, 
WYOMING AND IDAHO, REPRESENTING LESS THAN 1 PER CENT OF 
THE INDUSTRY OF THE PACIFIC AND MOUNTAIN STATES 


Income DERIVED FROM SALE OF Enercy Ovrpur IN 


ENERGY Kw-nr. 

Per Per 

1914 1913 Cent 1914 1913 Cent 

In- In- 

crease crease 

May $55,828 $54,103 3.3 | 1,613,341 | 1,770,549 *8.8 

| 
June 54, 753 55,596 *1.5 | 1,262,268 | 1,645,528 | *23.3 
July 58,250 56,305 3.5 | 1,488,635 | 4,756,973 | *15.2 
*Decrease. 


as gratifying as those from the large cities, they do never- 
theless show a decided improvement over June operations. 
Considering the Mountain States and the Pacific States 
separately as shown in Tables III and IV, it is seen that the 
gain is not localized but is true for both territories. The 
greatest gain, however, was in the Mountain States. This 


TABLE III—COMPARATIVE RETURNS FOR JUNE AND JULY FROM OVER 60 
PER CENT OF THE CENTRAL-STATION INDUSTRY OF THE PACIFIC STATES 
OF CALIFORNIA, WASHINGTON AND OREGON 


IncomE DERIVED FROM SALE OF Eneroy Ovrput IN 


ENERGY Kw-HR. 
Per Per 
1914 1913 Cent 1914 1913 Cent 
In- In- 
crease crease 


une $1,329,041 | $1,251,956 | 6.2 110,466,824 102,761,425 7.6 


July 1,323,118 | 1,245,135 | 6.2 ©) 114,993,629 | 106,422,888 8.0 


is more readily noticed in contrast with the figures for 
June, which represent very poor conditions. The lumping 
of these figures as in Table V, together with those for all 
the other companies not in the comparative reports, shows 
July to have been a very satisfactory month. Too few re- 
turns have been received for August operations from this 
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section of the country as yet to make any definite state- 
ment. 

On the basis of the figures in Table V, rough estimates 
can be made for the entire central-station industry of the 
Pacific and Mountain States. Taking the May figure of 60 
per cent as true for the whole, the increase over May, 1913, 
would have been $170,000 in income and 25,000,000 kw-hr. 
in output. June, on the basis of the 70 per cent returns, 


TABLE IV—COMPARATIVE RETURNS FOR JUNE AND JULY FROM OVER 80 
PER CENT OF THE CENTRAL-STATION INDUSTRY OF THE MOUNTAIN 
STATES OF COLORADO, NEW MEXICO, UTAH, ARIZONA, WYOMING, 
NEVADA AND IDAHO 


Income Derivep FROM SALE OF ENERGY OvuTPUT IN 


ENERGY KW-HR 
Per Per 
1914 1913 Cent 1914 1913 Cent 
In- In- 
crease crease 
June $565,846 $539 , 962 4.8 44,859,631 | 39,074,902 14.8 
July 586,453 528,292 11.0 | 44,686,495 | 37,832,222 18.0 


would have shown an income increase of $125,000 and an 
output increase of 20,000,000 kw-hr. Using the July figures, 
July would have shown an increase of $24,000 in income and 
17,700,000 kw-hr. increase in output. In income July has 
the greatest lead, having almost double the increase that 
June had and having more than a 40 per cent increase lead 
over May. In energy-output growth May showed the great- 
est advance, with July third. In both May and June the 
growth was apparently for the most part in motor load. In 


TABLE V—RETURNS RECEIVED BY THE ELECTRICAL WORLD FOR MAY, 
JUNE AND JULY FROM THE CENTRAL-STATION INDUSTRY OF THE 
PACIFIC AND MOUNTAIN STATES 


Income DERIVED FROM SALE OF ENERGY OUTPUT IN 


ENERGY Kw-Hr. 
Per Per 
1914 1913 Cent 1914 1913 Cent 
In- In- 
crease crease 
May 60 per 
cent of indus- 
try $1,525,729 | $1,426,885 7.0 144,839,552 | 129,357,915 11.9 
June (70 per 
cent of indus- 
try 1,894, 887 1,791,918 5.8 155,326,455 | 141,836,377 9.6 
July 75 per 
cent of indus- | 
try 2,212,827 2,068 , 249 6.8 | 183,160,015 | 169,718,387 7.9 


July the growth was in higher-priced energy. A growth in 
higher-priced energy, which is probably energy for domes- 
tic purposes, at this time would augur well for the future 
months. August and September were months of industrial 
depression, and therefore a decrease in motor load is to be 
expected. If, then, the domestic load has increased as fast 
as it seems to have increased in July, the loss in motor load 
will be amply made up on the income side of the ledger. 


Business Notes 


The Triumph Electric Company, Cincinnati, Ohio, has 
established an office at 114 Liberty Street, New York, and 
W. B. Elliot has been placed in charge. 

The Electric Machinery Company, of Minneapolis, Minn., 
has opened a district office at 515 Putnam Building, Daven- 
port, Ia., with R. B. Coleman as manager. 


The Dale Lighting Fixture Company, 107 West Thirteenth 
Street, New York, has purchased the entire plant and show- 
rooms of the Dale company and will continue to manufac- 
ture and sell the fixtures made by the latter company. 

The Haller Consolidated Company.—The Haller Sign 
Works, Inc., and the Consolidated Electric Sign Company 
have been merged into the Haller Consolidated Company, 
with offices and factory at 568 Fulton Street, Chicago, III. 
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New Industrial Companies 


The Libson Company, of Brooklyn, N. Y., has been in- 
corporated with a capital stock of $5,000 by M. J. Wilson, 
M. Herwitz and I. Libson, 385 Clinton Street, Brooklyn, 
N. ¥. 

The Elliott Safety Appliance & Train Control Company, 
of Springfield, Mass., has been chartered with a capital stock 
of $500,000 by C. V. Elliott, F. F. Sturtevant and G. L. Ma- 
ranville, of Springfield. 

The Beller Insulated Wire Company, of Chicago, IIL, 
has been incorporated with a capital stock of $20,000 by 
Peter Boller, William Boller and W. H. Bentley. The com- 
pany intends to manufacture and deal in motors, electrical 
appliances, wire, machinery, etc. 

The S. L. S. Electric Company, of Poughkeepsie, N. Y., 
has been incorporated with a capital stock of $30,000 to 
manufacture storage batteries and auto accessories, etc. 
The incorporators are A. Bolognesi, Highland, N. Y.; A. M. 
Sherer, Poughkeepsie, and J. B. Ball, Milton. 


The Universal Conduit Manufacturing Company has filed 
articles of incorporation under the laws of the State of 
Delaware with a capital stock of $300,000. The company 
purposes to install electric wiring and other service sys- 
tems. The incorporators are F. R. Hansell, Philadelphia, 
Pa.; G. H. B. Martin and S. C. Seymour, Camden, N. J. 


Trade Publications 


Washing Machines.—Electric washers are described and 
illustrated in a booklet issued by the Meadows Manufactur- 
ing Company, Pontiac, Il. 

Clay Products.—Various kinds of clay products are out- 
lined in a folder sent out by the Laclede-Christy Clay Prod- 
ucts Company, St. Louis, Mo. 

Electric Grinder.—A folder has been issued by the Wis- 
consin Electric Company, Racine, Wis., which is descrip- 
tive of a small motor-driven grinder. 

Transmission-Line Calculator.—A device for calculating 
electric-circuit problems is described in a bulletin sent out 
by R. W. Adams, 180 Taher Avenue, Providence, R. I. 

Elevators.—Various types of electrically operated eleva- 
tors are described and illustrated in a catalog issued by the 
General Elevator Company, 29 Broadway, New York. 

Adjustable Lamp.—The Halbauer-Hardman Manufactur- 
ing Company, 957 State Street, Schenectady, N. Y., has 
published a leaflet describing its “Liberty Bell” adjustable 
lamp. 

Bushings for Flexible Cable-——Bushings for non-metallic 
and flexible metallic conduit are the subject of a booklet 
issued by the Chicago Fuse Manufacturing Company, Chi- 
cago, Ill. 

Vacuum Cleaners.—The Clements Manufacturing Com- 
pany, 601 Fulton Street, Chicago, IIll., has issued leaflets 
which describe its “Little Ben” and “Big Ben” electric 
vacuum cleaners. 


Wireless-Telephone Apparatus.—Bulletin D-14 issued by 
the Radio Telephone & Telegraph Company, New York, 
describes and illustrates various kinds of devices for use 
in wireless telephony. 

Automatic Devices for Motors.—Automatic protective 
and control devices for electric motors are the subject of a 
catalog sent out by the Rowan Electric Manufacturing Com- 
pany, Baltimore, Md. 

Direct-Current Motors.—Several different types of steel- 
frame direct-current motors are described and illustrated in 
Bulletin No. 121 published by the Robbins & Meyers Com- 
pany, Springfield, Ohio. 

Electric Pumps.—Bulletins No. 35 and 30-A and an at- 
tractive catalog entitled “Water Supply,” issued by the Day- 
ton Pump & Manufacturirig Company, Dayton, Ohio, contain 
information on motor-driven pumps. 

Progress Report of Cedars Rapids Development.—The 
fourth progress report of the work on the generating sta- 
tion of the Cedars Rapids (Quebec) Manufacturing & Power 
Company has recently been sent out. 


Personal Mention 


Mr. George Miltenberger, for several years with the Pub- 
lic Service Company at Perry, Mo., has been made manager 
of the Hickman (Ky.) Electric, Ice & Water Company as 
successor to Mr. O. T. Moss, resigned. 


Mr. G. W. Milliken, local manager of the Arkansas Valley 
Railway, Light & Power Company at La Junta, Col., has 
been elected secretary of the Merchants’ Association of 
La Junta, which has been broadened to one having civic 
objects. 


Mr. E. H. Le Tourneau, of the Portland (Ore.) Railway, 
Light & Power Company, has been appointed secretary of 
the Northwest Electric Light & Power Association. Mr. 
Le Tourneau’s office will be at 602 Electric Building, Port- 
land, Ore. 


Mr. George D. Rice, who retired as general superintendent 
of the Omaha & Lincoln Railway & Light Company, Omaha, 
Neb., on Oct. 1, was presented with a cut-glass water service 
by the trainmen in the employ of the company as a token 
of esteem. 


Mr. R. H. Sterling has been appointed manager of the 
Santa Barbara (Cal.) Gas & Electric Company. Mr. Ster- 
ling was formerly manager of the American River Electric 
Company of Stockton and was also at one time connected 
with the Pacific Gas & Electric Company. 


Mr. George B. Wheeler, secretary and general manager 
of the Chippewa Valley Railway, Light & Power Company, 
Eau Claire, Wis., and a past-president of the Wisconsin 
Electrical Association, has resigned to devote his time to 
private interests. Mr. Wheeler’s resignation followed 
twenty-three years of active management of the Eau Claire 
railway and light property. 

Mr. A. B. Leach, president of A. B. Leach & Company, 
New York, has been nominated for the presidency of the 
Investment Bankers’ Association of America, which will 
hold its annual convention at Philadelphia Nov. 13. Mr. 
George B. Caldwell, of the Continental and Commercial 
Trust and Savings Bank, Chicago, is the retiring president 
of the association, having served in that office since the 
formation of the association two years ago. 


Mr. J. C. De Long, who has been elected president of the 
Empire State Gas and Electric Association, has been identi- 
fied with electrical development in New York for twenty- 
eight years. Since 1912 he has been the president of the 
Syracuse (N. Y.) Lighting 
Company, to which he went 
in 1907 as vice-president and 
general manager, serving in 
that capacity until his promo- 
tion two years ago. The first 
position which Mr. De Long 
had in the electrical industry 
was that of general manager 
of the old Utica Electric 
Light Company, the predeces- 
sor of the present Utica Gas 
& Electric Company. He 
took this position in 1886 and 
after two years resigned to 
become identified with the 
Thomson-Houston Company 
of Lynn, Mass. He remained 
with that company until it 
became a part of the General Electric Company on the 
organization of the larger corporation. During his con- 
nection with this company he devoted part of his time to 
some of the stations in New York State. In 1891 he was 
made general manager of the Toledo Electric Light Com- 
pany. He constructed the station at Toledo and remained 
there until 1896, when the company was consolidated with 
the railway system. Afterward he spent some time in 
several towns and cities in Ohio,’ where he engaged in re- 
construction work, etc. He then returned to the East as 
general manager of the East Chester Electric Company, 
which operated in Mount Vernon and New Rochelle. Af- 
terward this company and the Larchmont Electric Light 
Company were brought under the same management, al- 
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though the corporate identity of each was maintained. Still 
later these companies were taken into the consolidation of 
various companies under the title of the Westchester Light- 
ing Company, then controlled by the United Gas Improve- 
ment Company. Mr. De Long became identified with the 
headquarters of the United Gas Improvement Company at 
Philadelphia and remained there, acting in various matters 
connected with engineering, reports, operation, etc., in con- 
nection with the many subsidiary properties until 1907, 
when the company acquired control of the Syracuse Light- 
ing Company. Mr. De Long has long been an active mem- 
ber and official of the Empire State Association, and most 
of the time which he has devoted to association work has 
been given to its activities. He has been a vice-president 
for several years and has served on a number of its com- 
mittees. He was chairman of the committee on schedules 
and a member of the calorimetry committee. He has also 
been active in the work which the association has done to 
promote a better public understanding of the affairs of the 
companies. 


Mr. Sergius P. Grace, for more than ten years chief en- 
gineer of the Central District Bell Telephone Company in 
Pittsburgh, has been appointed principal assistant engi- 
neer of the Public Service Commission of New York State 
in the investigation and appraisal of the New York Tele- 
phone Company. Mr. Grace left Pittsburgh in 1913, short- 
ly after the consolidation of the Central District Company 
with the Philadelphia Bell Company, and since that time 
has been in general consultation work in New York. He 
is past-president of the Engineers’ Society of Western 
Pennsylvania, a graduate of the University of Michigan and 
an associate member of the American Institute of Electrical 
Engineers. 





Obituary 


L. H. Arms, a resident of Chicago for forty years and 
prominent in the electrical supply business, died Oct. 2. 
He is survived by a widow, one son and one daughter. 

George Seaman Searing, one of the best-known electrical 
men of Chicago, died Oct. 11 at the age of sixty-six years. 
A native of Jamaica, L. I., Mr. Searing first came to Chi- 
cago in 1885. In 1892 he became Western manager of the 
Hart.& Hegeman Manufacturing Company, a position which 
he continued to hold until the time of his death. Mr. 
Searing was one of the early members of the Jovian Order 
and of the Chicago Electric Club. 


Curtis E. Whittlesey.—It is with deep regret that we 
record the death of Curtis E. Whittlesey, for many years 
treasurer and secretary of the McGraw Publishing Com- 
pany, Inc. He passed away at his home in Madison, N. J., 
Oct. 9, in his seventy-second year, and though he had been 
ill with pneumonia for several days, the end came suddenly. 
Mr. Whittlesey was born near Rochester, N. Y., in 1842 
and when yet a young man entered business in Corfu, 
N. Y., where his industry and ability won him early suc- 
cess. In 1890 he joined Mr. James H. McGraw as a mem- 
ber of the firm which at that time published the Street 
Railway Journal and which was the predecessor of the pres- 
ent McGraw Publishing Company, Inc., publisher of the 
Electrical World, Electric Railway Journal, Engineering 
Record, Metallurgical and Chemical Engineering, ete. 
During the twenty-four years of his association with this 
publishing house Mr. Whittlesey had become widely known, 
and his judgment was constantly sought not only in the 
affairs of the company which he had done so much to estab- 
lish but by many individuals who valued his opinions on com- 
mercial and financial questions highly. Although Mr. Whit- 
tlesey’s passing came with the ripeness of years it is 
deeply lamented by a host of friends who loved and hon- 
ored him. To have known him is a privilege. His gentle 
character and uprightness of life were ennobling and an 
inspiration to his business associates and to the commun- 
ity in which he lived. He leaves a wife, with whom he 
was united in wedlock for over fifty-one years, and three 
daughters, Mrs. Carl A. Felt, wife of the Rev. Carl A. 
Felt, of Peking University, China; Mrs. James H. McGraw, 
wife of the president of the McGraw Publishing Company, 
Inc., and Mrs. Robert E. Harned, wife of the Rev. Robert 
E. Harned, librarian of the Drew Theological Seminary. 
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Construction 





New England 


BANGOR, MAINE.—Bids will be re- 
ceived at the office of the supervising 
architect, Treasury Department, Washing- 
ton, D. C., until Nov. 9 for the installa- 
tion of an electric passenger elevator and 
a hydraulic lift in the United States post 
office at Bangor, Maine. For details see 
proposal columns. O. Wenderoth is super- 
vising architect. 

ROCKLAND, MAINE.—The Rockland, 
Thomaston & Camden St. Ry. Co. has asked 
for permission to erect transmission lines 
on Linden, Scott, Beech and Broad Streets 
to supply electricity for lighting purposes, 
, BURLINGTON, VT.—A petition is being 
circulated asking the city of Burlington and 
the town of Colchester to extend the elec- 


tric lamps from a point on North Aven 
Malletts Bay. — 


_ ANDOVER, MASS.—The new electric- 
lighting plant at Phillips Academy is near- 
ing completion. The authorities will soon 
be able to establish a better lighting system 
on the school property and grounds, and it 
is expected that an effort will be made to 
co-operate with the town officials for im- 
proving the lighting system on Andover 

ill. 

CAMBRIDGE, MASS.—Mayor Good has 
authorized T. C. O’Hearn, city electrician, to 
prepare plans for an ornamental street- 
lighting system on Cambridge Street from 
Lechmere Square to the railroad crossing. 

CHESTER, MASS.—The Chester El. Lt. 
Co. is considering the purchase of two 
small oil or producer-gas engines with a 
20-kw to 50-kw, three-wire, direct-current 
generator within the next two months. 
EK. LeRoy Gardner is treasurer and man- 
ager. 

LYNN, MASS.— Plans are being consid- 
ered by the Municipal Council and the 
Lynn Gas & El. Co. for changing the 1516 
incandescent street lamps now in use for 
a new type of lamps. The proposed 
change, it is said, can be made without 
additional cost to the city. 


MONTAGUE, MASS.—The Franklin El. 
Lt. Co., of Turners Falls, has petitioned the 
Massachusetts Gas and Electric Light Com- 
mission for permission to purchase the 
property and franchises of the Montague 
El. Lt. Co. for $3,000. 

SEEKONK, MASS.—Arrangements have 
been completed by the Selectmen with the 
Seekonk El. Co. for the installation of a 
street-lighting system. About 4 miles of 
wire will be erected. 

TAUNTON, MASS.—Steps have _ been 
taken by the Chamber of Commerce to pro- 
mote the establishment of an ornamental 
street-lighting system in Taunton. 








Middle Atlantic 


BATH, N. Y.—Bids will be received by 
Joseph H. Goulden, president board of 
trustees New York Soldiers and Sailors’ 
Home, Bath, N. Y., until Oct. 27 for alter- 
ations to electric plant, underground pip- 
ing, steam, etc., at the New York State 
Soldiers and Sailors’ Home. Drawings ana 
specifications may be consulted at the New 
York office of the Department of Architec- 
ture, 1224 Woolworth Building, at the New 
York State Soldiers and Sailors’ Home, 
Bath, and at the Department of Architec- 
ture, Capitol, Albany. Copies of drawings 
and specifications may be obtained at the 
Department of Architecture upon deposit of 
$10 for each branch of the work, to be re- 
funded upon return of plans. Lewis F. 
Pilcher is state architect. 

HUDSON, N. Y.—Bids will be received 
by Miss Mary Hinckley, president of board 
of managers New York Training School, 
Hudsen, until Oct. 23, for hospital-building 
construction, including heating, plumbing, 
electric work and electric elevator; con- 
tagious hospital construction, refrigerating 
plant and equipment, heating, plumbing and 
electric work at the New York State Train- 
ing School, Hudson. Drawings and speci- 
fications may be consulted at the New York 
office of the Department of Architecture, 
Room 1224, Woolworth Building; the New 
York Training School, Hudson, and at the 
Office of the Department of Architecture, 
Capitol, Albany. Copies of drawings and 
specifications may be obtained at the De- 
partment of Architecture, Capitol, Albany, 
for which a deposit of $10 will be required 
for each branch of the work, to be refunded 
upon return of plans. Lewis F. Pilcher is 
State architect. 
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NEW YORK, N. Y.—Plans are being 
considered by Commissioner Williams of 
the Department of Water Supply, Gas and 
Electricity to replace the various types of 
are lamps now in use for lighting the 
streets of the city with the new nitrogen 
incandescent lamps. Experiments are now 
being made with 500 lamps. 


NEW YORK, N. Y.—The Public Service 
Commission has awarded the contract for 
the construction of the diagonal station 
at the Grand Central, connecting the new 
Lexington Avenue line at Forty-third with 
the old Park Avenue line at Forty-first 
Street, to the Rapid Transit Construction 
Co., a subsidiary of the Interborough 
Rapid Transit Co., at $3,097,312. 


NIAGARA FALLS, N. Y.—The Niagara 
River & Eastern R. R. Co., recently in- 
corporated, proposes to build an electric 
railway over the right-of-way of the Ni- 
agara, Lockport & Ontario Pwr. Co. be- 
tween Lockport and Niagara Falls, on 
which is built the power transmission line 
running to Syracuse. E. G. Connette, of 
Buffalo, president of the International Ry. 
Co.; Frank A. Dudley, A. J. Porter, Alfred 
W. Gray, of Niagara Falls; Charles Hickey, 
of Lockport, and E. R. Woods, of Toronto, 
are among the directors. 


SYRACUSE, N. Y.—Contracts have been 
awarded by the New Process Gear Corpn., 
of Syracuse, for additions to its plant, to 
cost approximately $100,000. The new 
buildings will be used for its case-harden- 
ing, carbonizing and sand-blast depart- 
ments. The company is now building a 
new power plant. 


ALLENTOWN, PA.—The contract for 
the new building for the Consol. Tel. Co. 
in Allentown has been awarded to W. M. 
rangaware. 

BROOKVILLE, PA.—Plans are being 
prepared for improvements to the plant 
of the Solar El. Co., of Brookville, which 
will include changing the system from two- 
wire and three-wire direct current to 
three-phase, 60-cycle alternating current, 
with 2200-volt primary and 110-volt sec- 
ondary circuits. The entire plant will be 
driven by natural-gas engines, the over- 
head distribution system will be used, and 
a number of constant-current series in- 
candescent lamps will be installed for 
street-lighting. H. O. Swobada, Empire 
Zuilding, Pittsburgh, is consulting engi- 
neer. 


HARRISBURG, PA.—Articles of in- 
corporation have been approved at Harris- 
burg for the following companies: Dean 
Township Lt., Ht. & Pwr. Co., Munster 
Township Lt., Ht. & Pwr. Co., and Clear- 
field Lt., Ht. & Pwr. Co., all of Cambria 
County. Concord Township Pwr. Co., 
Wayne Township Pwr. Co... Waterford 
Township Pwr. Co., Summit Township 
Pwr. Co., Home Pwr. Co.. of Union Town- 
ship. and Lebouf Township Pwr. Co., all 
of Erie County. It is proposed to merge 
these six companies with the Erie Ltg. Co., 
of Erie. 

HOLLSOPPLE, PA.—The Victor Coal 
Mining Co. is reported to be contemplating 
equipping its mine at Hollsopple with elec- 
trically operated machinery. J. W. Pletcher 
is superintendent. 


PHILADELPHIA, PA.—In_ connection 
with equipping its main line between the 
Broad Street Station, Philadelphia and 
Paoli, the Pennsylvania tailroad Co. is 
laying conduits so as to place its telegraph 
and telephone lines underground. Similar 
work is being done on the New York 
division between Jersey City and Rahway, 
en ae 

BUTLER, N. J.—Bids received by the 
Borough Council for the installation of an 
electric-light system, consisting of power 
house, equipment, etc., exceed the appro- 
priation of $320.000. Revised plans and 
specifications will be prepared. 


IRVINGTON, N. J.—Plans are being 
prepared by Runyon & Carey, consulting 
engineers, Newark, for the installation of 
a municipal electric-lighting plant in Irv- 
ington. 

JERSEY CITY, N. J.—Bids will be re- 
ceived by the Board of Commissioners of 
Jersey City, Assembly Chamber, City Hall, 
Jersey City, until Oct. 22 for lighting the 
streets by electricity, contract to extend 
from date of contract to Nov. 30, 1915, or 
from date of contract to Nov. 30, 1919. 
Blank forms of bid may be obtained at the 
office of the chief engineer, Room 23. City 
Hall, Jersey City, N. J. Michael I. Fagen 
is city clerk. 

NEWARK, N. J.—The Board of Public 
Utility Commissioners has granted the 
Public Ser. El. Co. permission to issue 
$3,000,000 in capital stock, the proceeds 
to be used for plant extensions. 


PATERSON, N. J.—Plans are being con- 


sidered by the Board of Public Works and 
Mayor R. H. Fordyce for the construction 
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of a municipal distributing system for 
electricity for general consumption and city 
lighting. It is proposed to purchase energy 
from the Public Service El. Co. 


SAYREVILLE, N. J.—Bids will be re- 
ceived by the township committee of the 
township of Sayreville, Township Hall, 
Sayreville, until Oct. 21 for lighting the 
roads, alleys and lanes of the town for a 
period of five years from Oct. 21, 1914, the 
installation to consist of 15 arc lamps, 132 
incandescent lamps of 32 cp and 18 40-watt 
lamps. Frank Hartman is chairman of 
committee. 


HAGERSTOWN, MD.—Arrangements are 
being made by the City Council for erect- 
ing electric lamps in the section of the city 
recently taken in by the extension of the 
corporate limits. It is estimated that be- 
tween 60 and 65 arc lamps will be required. 


HAGERSTOWN, MD.—Tentative plans 
are being prepared by the Hagerstown & 
Frederick Ry. Co. to furnish electricity in 
the George’s Creek region, including Mid- 
land, Mount Savage, Lonaconing and in- 
termediate towns. The company recently 
purchased the property of the Frostburg 
Ilig. & Mfg. Co. in Frostburg. Emory L. 
Coblentz, of Frederick, is president of the 
railway company. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Engineer Depot, Washington 
Barracks, D. C., until Oct. 31, for furnish- 
ing miscellaneous quantities of water-tight 
lighting fixtures. For further information 
address Joseph E. Kuhn, Lt.-Col. of Engi- 
neers. 

WASHINGTON, D. C.—An American 
consular officer in Europe writes that a 
firm desires to be put in touch with Ameri- 
ean manufacturers of electrodes for electric 
furnaces. Further information may be ob- 
tained by addressing No. 13,912, the Bureau 
of Foreign and Domestic Commerce, De- 
partment of Commerce, Washington, a Se 
or the branch office, Room 315, United 
States Custom House, New York, N. Y. 

WASHINGTON, D. C.—A retail mer- 
chant in a South American country wishes 
to arrange to represent American manu- 
facturers or supply houses handling elec- 
tric devices, lamps and other accessories 
and supplies, telephone and electric bel) 
aecessories. Further information may be 
obtained by addressing No. 13,918, Bureau 
of Foreign and Domestic Commerce, De- 
partment of Commerce, Washington, D. C., 
er the branch office, Room 315, United 
States Custom House, New York, N. Y. 


North Central 


DETROIT, MICH.—Bids are being re- 
ceived by Smith, Hinchman & Grylls, archi- 
tects, 710 Washington Arcade, Detroit, for 
the erecfion of a three-story building (71 
ft. by 35 ft.) at 48 Atwater Street, for 
the Public Service Commission. 

DETROIT, MICH.—Plans are being pre- 
pared by E. R. Dunlap, it is reported, for 
the erection of a 32-suite apartment house 
at St. Aubin and Jefferson Avenues. The 
building will be equipped with two elec- 
tric elevators, bids for which will soon be 
asked. 

GRAND RAPIDS, MICH.— Bids, it is re- 
ported, will be received by Frank Vincent, 
superintendent of police and fire signal sys- 
tems, for the installation of a new switch- 
board. 

GRAND RAPIDS, MICH.—The contract 
for wiring the new Young Women’s 
Christian Association Building in Grand 
tapids has been awarded to the Grand 
Rapids El. Co. 

LANSING, MICH.—The Board of Water 
Works and Electric Light Commissioners, 
it is reported, has purchased a site on South 
Pennsylvania Avenue on which an auxiliary 
pumping station and electric-light plant 
will be erected. 

MONTAGUE, MICH.—The Village Coun- 
cil has accepted the proposal of the Fru- 
gale Pwr. Co., of Whitehall, to furnish 
electricity in Montague. 

SAGINAW, MICH.—Plans have been ap- 
proved by the City Council for a new 
street-lighting system on South Franklin 
Street and South Washington Avenue. 
Lamps of 600 watts and up will be tried 
out. Poles will be of cast iron, 14 ft. 6 in. 
high. 

BARBERTON, OHIO.—Application has 
been made by O. C. Barber to the City 
Council for permission to erect electric- 
light wires on the city poles from his con- 
crete plant on West Norton Avenue to his 
Anna Dean farm. A substation will be 
erected on Norton Avenue, where trans- 
formers and meters will be installed. 


BUTLER, OHTO.—A new gas engine 
will be purchased for the municipal elec- 
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tric-lighting plant for which bonds have 
been voted. The street-lighting system will 
probably be changed from are lamps to in- 
candescent lamps. 


CAMDEN, OHIO.—The proposal to es- 
tablish a municipal electric-light plant and 
water-works system, to cost about $30,000, 
will be submitted to the voters on Nov. 3. 
Plans and specifications have been prepared 
by the Reliance Engineering Co., National 
Bank Building, Cincinnati, Ohio. 

CANTON, OHIO.—The Municipal 
tric Plant Association has been 
in Canton for the purpose of bringing to 
a vote the proposal to issue bonds to the 
amount of $300,000 to provide funds for 
the construction of a municipal electric- 
light plant. The association is endeavoring 


Elec- 
organized 


to secure the construction of the plant, if 
possible, before the expiration of the con- 
tract held by the Canton El. Co. for light- 
ing the city, which will be in 1916. 
HAMILTON, OHIO.—The Municipal 
Klectric Light Department is trying out a 
new nitrogen street lamp with a view of 
replacing the lamps now in use, if it 


proves satisfactory. 
perintendent. 

LIMA, OHIO.— Bids will be 
George W. Whitney, secretary 
pital commission, care Frank L. Packard, 
architect, New Hayden Building, Colum- 
bus, Ohio, until Nov. 6 for furnishing and 
installing lighting fixtures in the Lima 
State Hospital. Plans and _ specifications 
are on file at the office of the architect and 
at the office of the hospital, Lima. 


MILLERSBURG, OHIO.—The Citizens’ 
Lt. & Pwr. Co., of Millersburg, has applied 


James O'Toole is su- 


received by 
state hos- 


to the State Utilities Commission for per- 
mission to purchase the property of the 
Millersburg El. Lt. Co. 

READING, OHIO.—Improvements are 
contemplated to the municipal  electric- 
lighting plant, for which $1,500 in bonds 
have been sold. 

SIDNEY, OHIO.—Application has been 
filed with the Public Utilities Commission 
by the Sidney El. Co. for pérmission to 
purchase the property of the Sidney El. 
Lt. Co., at a price to be fixed by the com- 


mission, also the poles and transmission 
lines of the Western Ohio Railroad and thé 
Western Ry. Companies in the city of Sid- 
ney, for $30,000. The Sidney El. Co. pro- 
poses to purchase electricity to supply the 
local service from the plant of the railway 
companies at St. Mary’s. 

YOUNGSTOWN, OHIO.—The Mahoning 
Valley Wtr. Co., of Youngstown, is reported 
to be purchasing land for the development 
of water-power. D. M. Wise, civil engineer, 
has been engaged by the company to pre- 
pare plans for the construction of dams and 
reservoirs. 

BEATTYVILLE, 


KY.—The_ Beattyville 
Utilities Co., 


recently organized with a cap- 


ital stock of $10,000, contemplates the in- 
stallation of an _ electric-light plant. E. 
Pearce Bullock, Jr., care John D. Wake- 
field & Co., 118 South Fifth Street, Louis- 
ville, has charge of the purchase of the 
equipment. 


BRANDENBURG, KY.—Plans are being 
considered by W. D. Coleman, proprietor of 
the Doe Run Flouring Mills, it is reported, 
for the installation of an electric plant, to be 
operated by water-power. 

LEXINGTON, KY.—Plans 
completed by the business 


been 
commit- 


have 
men’s 


tee for the installation of an ornamental 
lighting system in the business district. 
A proposition will be submitted to the 


Council proposing that 
chase the system and 
the same, 

PEBBLE, KY.—At an 
cently the proposal to 
pal electric-lighting plant was carried. 

ATTICA, IND.—Two 150-hp, high-pres- 
sure, return-tubular Frost boilers are being 
installed in the municipal electric-light 
plant. G. MeDonald is general superin- 
tendent. 


COLUMBIA 


the merchants pur- 
the city maintain 


held re- 
municl- 


election 
establish a 


CITY, IND.—Within the 
next few months a new 300-kw to 500-kw 
generating unit, consisting of a generator 
and engine, will be purchased for the mu- 
nicipal lighting plant. F. T. Schultz is su- 
perintendent. 

FRANKLIN, IND.—The Public Service 
Commission has granted the Franklin Wtr., 
Lt. & Pwr. Co. permission to issue $10,000 
in bonds. 

GARY, IND.—Within the next two 
months the Gary Ht., Lt. & Wtr. Co. ex- 
pects to extend its transmission lines to 
East Gary. Leonard Fitzgerald is vice- 
president. 

GARY, IND.—Application has been made 
to the Public Service Commission by H. A. 
Vossler, I. Moe and C. H. Maloney for per- 
mission to construct and operate an elec- 
tric light and power plant in Gary. 


ELECTRICAL WORLD 


NEW ALBANY, IND.—The United Gas 
& El. Co., of New Albany, has received 
authority from the Public Service Commis- 
sion to issue $25,000 in bonds. 

ATWOOD, ILL.—At an election held Oct. 
3 the proposal to issue bonds for the in- 
stallation of a municipal  electric-light 


plant was carried. 

EMDEN, ILL.—The Emden Lt. & Pwr. 
Co., recently organized, expects to erect 
a transmission line and purchase mate- 


rial for same, including poles, wire, trans- 
formers, ete. No contracts have been 
placed as yet. 

GRAYS LAKE, ILL.—Bids will be re- 
ceived by the Village Board until Nov. 2 
for furnishing one deep-well pump (capacity 
of 150 gal. per minute) and motor, height 
of tower to bottom 110 ft., water head 50 ft. 
from surface of ground, cylinder to be 200 
ft. below surface of ground. All bids must 
be accompanied with detailed drawings, 
plans and specifications. D. G. White is 
village clerk. 





JOLIET, ILlL.—As soon as litigation now 
pending before the Supreme Court of the 
United States is disposed of the Public Ser. 
Co. of Northern Illinois, of Chicago, it is 
reported, will build a dam at Dresden Dam, 
at Joliet, where 15,000 hp will be developed. 
The company also contemplates, it is stated, 


the erection of a new steam generating 
plant near Brandon Bridge, developing 12,- 
500 hp. 

PEORIA, ILL.—Bids will be received by 
the board of school inspectors of Peoria 
until Oct. 28 for electric work and fix- 
tures for a new high school. Plans and 
specifications are. on file at the office of 


the board. 
ST. JACOB, ILL.—The Village Council 
has granted a franchise to Fred Scheurer 


to install an 


electric-lighting plant in St. 
Jacob. 


Electricity for operating the sys- 
tem will be obtained from the plant of 
the Marine Lt. & Ice Co., of Marine. 
ANTIGO, WIS.—Plans are being con- 
sidered for the installation of an ornamental 
street-lighting system at Antigo and placing 


cables underground. 
MAZOMANIE, WIS.—Plans are being 
considered ito erect an electric transmis- 


sion 
River 


line to the plant of the Wisconsin 
Pwr. Co., near Prairie du Sac. 
PARDEEVILLE, WIS.—Within the next 
months the owners of the local electric- 
lighting plant will purchase some vacuum 
cleaners. Joseph Chandler is treasurer and 
manager. 
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WILD ROSE, WIS.—The Rose Milling 
Co., of Wild Rose, expects to change its 
street-lighting system from arc lamps to 
incandescent lamps within the next two 
months. E. H. Hoagland is president. 

BROOKSTON, MINN. — Improvements 
are conteinplated to ‘the light and water 


systems, involving an expenditure of about 
$6,000. 

DULUTH, MINN.—Steps have been taken 
by the Hillside Commercial Club for the in- 
stallation of an ornamental street-lighting 
system on Fourth Street. 


FARIBAULT, MINN.—The Consumers’ 
Pwr. Co. (Faribault division) has secured 
a contract to furnish electricity to the Min- 
nesota Brick & Tile Co. for a period of four 
years. 

HARMONY, MINN.—Within the next 
three months the Harmony El. Co. expects 
to erect a substation in Harmony and re- 
wire the town throughout and also to pur- 
chase auxiliary and switching equipment. 
Energy to operate the system will be se- 
cured from a new dam near Preston. 

HAWLEY, MINN.—The Board of Elec- 
tric Light and Water Commissioners is 
considering the installation of a power 
pump having a capacity of 150 gal. per 
minute and one 2-kw, 110-125-volt ex- 
citer within the next six months and would 





like to receive estimates on same; second- 
hand machines preferred. The commission- 
ers would like prices on ornamental poles 


for single lamps and would also consider 
second-hand poles. W. A. Lee is superin- 
tendent. 


HAYFIELD, MINN.—The Ilowa-Min- 
neapolis Pwr. & Ltg. Co. is reported to have 
been granted a franchise to construct and 
= an electric-lighting plant in Hay- 
field. 

MINNEAPOLIS, MINN.—Bids will be 
received at the office of the supervising 
architect, Treasury Department, Washing- 
ton, D. C., until Nov. 3, for construction of 
underground conduit and cable system for 
lighting, power and telephone service be- 
tween the present United States court house 
and post office, and new post office building 
in Minneapolis. For details see proposal 


columns. O. Wenderoth is’ supervising 
architect. 
ST. PAUL, MINN.—A permit has been 
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issued by the Building Department for the 
construction of a brick and concrete power 
house for the new Catholic Cathedral to 
be erected at Salby and Farrington Avenues, 
to cost $15,000. 

ST. PAUL, MINN.—Specifications for 
street lighting for the coming year, being 
prepared by Victor H. Roehrich, director of 
the city testing laboratories, provide for 
asking for bids on nitrogen-filled lamps to 
replace the old inclosed-arc lamps, or at 
least to be used where new installations are 
required. If lamps installed this year 
prove satisfactory, it is proposed next year 
to do away entirely with the gasoline street 
lamps and replace them with incandescent 
lamps. 


DE WITT, IA.—The De Witt Commercial 
Club has started a movement to install an 
ornamental street-lighting system, to cost 
about $1,200. 


HAWARDEN, IA.—The power house of 
the municipal electric-lighting plant was re- 
cently rebuilt and new equipment installed. 
The transmission lines are being extended 
into territory now without electrical serv- 
ice. S. C. Green is superintendent. 

CLARKSVILLE, MO.—Preparations are 
being made for the installation of an elec- 
tric plant in Clarksville. At present a 15- 
kw, single-phase, 2300-volt gas-engine gen- 
erating unit has been installed for tem- 
porary use. Next season it is proposed to 
erect a transmission line to Louisiana, a 
distance of 16 miles, to furnish electricity 
there, and also to residents along the line. 
The city of Clarksville has contracted for 
a street-lighting service amounting to $300 
per year. C. K. Lee, of Bowling Green, is 
at the head of the project and is engineer 
in charge. 

CRANE, 
Storage Co., 
Woodson and 


Cold 
ce - FF 


Crane Ice & 
recently organized by. 
W. E. Montgomery, is con- 
templating the construction of an ice and 
cold storage plant. Later on the company, 
it is reported, will install an electric-light 
plant. 

ROLLA, MO.—Bonds to the amount of 
$12,000 have been voted, the proceeds to 
be used for improvements to the electric- 
light plant and water-works system. 

WESSINGTON, S. D.—Plans are being 
prepared for the installation of an electric- 
light plant in Wessington. A. G. Schuler, 


MO.—The 


of Woonsocket, will have charge of the 
work. 
BLAIR, NEB.—At an election held re- 


cently the proposal to issue $35,000 in bonds 
for the installation of an electric-light plant 
was carried. 


MAXWELL, NEB.—The Village Board 
has engaged the Alamo Engine & Supply 


Co., of Omaha, to prepare plans and esti- 
mates of cost of an electric-light plant with 
the view of submitting a bond issue to the 
voters. The cost is estimated at approxi- 
mately $36,500. 


NORTH BEND, NEB.—The City Council 
has entered into a contract with the city 
of Fremont whereby the municipal elec- 
tric plant in Fremont will supply electricity 
in North Bend for a period of ten years. 
The city of North Bend will put in a switch 
at Ames and supply that town with elec- 
tricity. 

KANOPOLIS, KAN.—The Kanopolis El. 
Lt. Co., it is reported, is planning to extend 
its transmission lines into the country south 
and southwest of the town. 


SABETHA, KAN.—Within the next two 
months the Electric Light Commissioners 
expect to purchase ornamental lamp stand- 
ards for lighting system on three blocks 
(six to each block). An ornamental light- 
ing system consisting of 28 standards, 
carrying five-lamp clusters, has just been 


completed, standards for which were fur- 
nished by the King Foundry Co., of St. 
Joseph, Mo. C. A. Darby is superinten- 
dent. 


Southern States 


ORANGEBURG, S. C.—Plans are being 
considered by the City Council for improve- 
ments to the municipal electric-light plant, 
including the installation of an additional 
battery of boilers, to cost about $10,000. 


MADISON, GA.—The Water and Light 
Commission may possibly purchase some 
small transformers, line wire, wiring sup- 
plies and electric irons. G. W. Hubbard 
is superintendent. 

ROME, GA.—Within the next 30 days 
the Rome Ry. & Lt. Co. expects to pur- 
chase three transformers, increasing the 
output of the substation by 2000 kw. H. J. 


Arnold is superintendent. 
VALDOSTA, GA.—The Valdosta Ltg. 
Co. expects to purchase within the next 


two months an air compressor for pumping 


i 
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water or to drill a deep well and install 
a deep-well pump. W. G. Eager is sec- 
ond vice-president. 


VILLA RICA, GA.—The Villa Rica El. 
Lt. & Pwr. Co. expects to purchase within 
the next three months a small carload of 
poles. W. B. Powell is general manager. 

LAKELAND, FLA.—At an election held 
Oct. 6 the proposal to issue $130,000 in 
bonds, the proceeds to be used for en- 
larging the municipal electric-lighting and 
water-works plant and for extensions to 
distribution systems was carried. 


TAMPA, FLA.—The Florida Fertilizer & 
Oil Co., Citizens’ Bank Building, Tampa, it 
is reported, will receive bids until Nov. 15 
for the installation of generators. 

CHATTANOOGA, TENN.—The Chamber 
of Commerce is reported to be considering 
plans to extend the ornamental street-light- 
ing system on Market Street. 

FAYETTEVILLE, TENN.—Bids will be 
received at the office of the supervising 
architect, Treasury Department, Washing- 
ton, D. C., until Nov. 19, for construction, 
including mechanical equipment, lighting 
fixtures and approaches, of the United 
States post office at Fayetteville. Drawings 
and specifications may be obtained. at the 
above office or from the custodian of site at 
Fayetteville. O. Wenderoth is supervising 
architect. 

THOMASVILLE, ALA.—The Thomas- 
ville Mfg., El. Lt. & Pwr. Co. is erecting 1 
mile of transmission line and installing an 
additional boiler in its plant. All mate- 
rial has been purchased. W. A. Scott is 
manager, 

BENTONVILLE, ARK.—The _ Electric 
Light and Water Works Commissioners ex- 
pect to purchase within the next three 
months one 75-kw, two-phase generator, 
exciter, switchboard panel, wattmeters and 
one carload of cedar poles. George A. 
Johnson is superintendent. 


BERRYVILLE, ARK.—Within the next 
30 days the Berryville Milling Co. expects 
to purchase some weather-proof wire and 
other supplies. J. R. Neff is president. 

BRINKLEY, ARK.—wWithin the next few 
months the Brinkley Wtr. & Lt. Co. ex- 
pects to purchase one 80-kw to 100-kw, 
three-phase, 60-cycle, 2300-volt generator 
(would prefer second-hand machine if in 
good condition). The company has _ re- 
cently extended its lines about 30,000 ft. 
and may furnish electricity in one or two 
towns about 15 miles distant and will need 
step-up and step-down transforming equip- 
ment and wire. J. E. Thompson is presi- 
dent. 

MALVERN, ARK.—The Arkansas Lt. & 
Pwr. Co., which operates electric plants at 
Malvern, Camden, Arkadelphia, Magnolia 
and other points in Tennessee, has filed a 
mortgage in favor of the Guaranty Trust 
Co., of New York, N. Y., to secure an issue 
of notes, not to exceed $1,000,000, to obtain 
funds to finance its proposed projects, which 
not only include improvements to its pres- 
ent plants but also the purchase of addi- 
tional plants. The company is also reported 
to be considering erecting a power plant at 
Caddo Gap. 

TEXARKANA, ARK.—The Southwestern 
Gas & El. Co., of Texarkana, it is reported, 
is contemplating the installation of a turbo- 
generator, which will double the output of 
its plant, to cost about $70,000. 


GRETNA, LA.—The City Council is con- 
templating the installation of a municipal 
electric-light plant, to cost about $30,000. 


MANSFIELD, LA.—Bids will be re- 
ceived by the town of Mansfield until Nov. 
3 for furnishing and installing pumping 
machinery in the municipal water-works 
pumping plant now under construction. 
For details see proposal columns. lL. E. 
Colvin is city clerk. 

JET, OKLA.—J. A. Humrichous, of Car- 
men, Okla., it is reported, has been awarded 
a contract by the City Council to install an 
electric-lighting system in Jet. 

SAND SPRINGS, OKLA.—The Sand 
Springs Pwr., Lt. & Wtr. Co. is planning to 
install an electric plant here. The com- 
pany, it is understood, would like to re- 
ceive prices on equipment for proposed 
plant, including turbine, generator and 
transformers. 


TISHOMINGO, OKLA.—F. A. Gillespie, 
of Tulsa, is reported to have purchased a 
power site (90 acres) on the Blue River, 
where he proposes to develop about 1500 hp. 

CRYSTAL CITY, TEX.—The City Coun- 
cil has granted A. D. Riddle, of Cotulla, 
a franchise to construct and operate an 
electric light and power plant in Crystal 
City. 

PORT LAVACA, TEX.—The Citizens’ 
Lt. & Wtr. Co., recently organized, is con- 
templating the installation of an electric 
light and power plant. 


ELECTRICAL WORLD 


Pacific States 


SEATTLE, WASH.—tThe city utilities 
committee has recommended to the City 
Council the extension of the municipal 
lighting service to Lake Burien, Allentown, 
Tuckwila, Foster and Riverton districts, 
which are outside of the city limits. 

PORTLAND, ORE.—Property owners 
and business men on Fourth Street from 
Yamhill Street to Burnside Street have 
been granted permission by the City Com- 
mission to install a system of street 
bracket lamps. The cost of installation and 
maintenance is to be borne by the property 
owners. 

DURHAM, CAL.—wWithin the next six 
months the Durham Lt. & Pwr. Co. ex- 
pects to purchase a few transformers, wire, 
meters and incandescent lamps; also elec- 
tric irons, heating appliances and wiring 
supplies as required. 

GREENVILLE, CAL.—The Plumas Lt. 
& Pwr. Co. expects to build within the next 
six months a new power house in Green- 
ville and to erect about 6 miles of trans- 
mission lines, of which five will be erected 
in the next three months; also to purchase 
a 350-kw  alternating-current generator, 
waterwheel, 2700 ft. of 18-in. pipe and all 
appliances for this installation; also sev- 
eral transformers, wire, meters, etc., for 
distribution and lighting systems, and elec- 
trical appliances, including heating and 
cooking apparatus, vacuum cleaners and 
washing machines, wiring supplies to meet 
demands. E. C. Cox is president. 

SANTA CRUZ, CAL.—Within the next 
three months the city of Santa Cruz ex- 
pects to erect a new four-circuit Gamewell 
fire-alarm system with 25 round positive 
non-interfering successive boxes, requiring 
17 miles of No. 12 insulated iron wire, 
and one complete switchboard with motor- 
generator set for charging storage battery. 
J. C. Geyer is superintendent of the elec- 
trical department. 

PECK, IDAHO.—Plans are being con- 
sidered by P. S. Lantzy, of Spokane, to 
construct a barrel mill and also to install 
an electric-light plant on the site of the 
old Lakin Mill, to cost approximately $20,- 
000. 

VICTOR, IDAHO.—A _ special election 
will be held Oct. 24 to submit to the voters 
the proposal to issue $3,000 in bonds for the 
installation of an _ electrical distributing 
system 

NOGALES, ARIZ.—The State Corpora- 
tion Commission has granted the Inter- 
national Gas & El. Co. a certificate of con- 
venience and necessity to establish an elec- 
tric-light plant in Nogales: also to issue 
stock to provide funds to build a plant. 


HANNA, WYO.—Within the next two 
months the Union Pacific Coal Co., of 
Hanna, expects to install one 500-kw, 
2300-volt, 60-cycle, three-phase Westing- 
house turbo-generator set, two 50-kw mo- 
tor-generator sets, three 25-kw single- 
phase transformers and four 15-kw, 
single-phase transformers, and two 25-hp 
induction motors for driving pumps: also 
to erect 1 mile of transmission line. 
Charles Hickle is chief electrician. 

BOULDER, COL.—The Western Pwr. Co. 
has been granted a new franchise in Boul- 
der. The company, it is understood, con- 
templates extensive improvements to its 
system. 

LIMON, COL.—The Limon Brick Co., it 
is reported, is contemplating the installa- 
tion of an _ electric-light system and a 
brick-manufacturing plant. 

ALAMOGORDO, N. M.—The Alamogordo 
El. Lt. & Pwr. Co. is reported to be plan- 
ning to install a new engine and other 
equipment in its power plant. 


DEMING; N. M.—The Phelps-Dodge Co., 
it is stated, contemplates the installation of 
an electric lighting and power plant in 
Deming. Albert Kohler will have charge of 
the work. 

LAS VEGAS, N. M.—Plans are being con- 
sidered for the installation of an orna- 
mental lighting system on the grounds of 
the New Mexico Normal University in Las 
Vegas, bids for which will soon be asked. 





Canada 


DAUPHIN, MAN.—Improvements have 
recently been made to the municipal elec- 
tric-light plant, including the installation 
of a 225-kw Canadian General Electric 
generator, with belt-driven exciter, switch- 
board apparatus, Goldie & McCulloch ver- 
tical engine, 100-hp boiler and jet condenser. 
W. A. Brinkman is superintendent. 


SAULT STE. MARIE, ONT.—The property 


of the Tagona Wtr. & Lt. Co., of Sault Ste. 
Marie, has been taken over by the town of 


791 


Sault Ste. Marie. The electric plant, it is 
understood, will be operated by energy sup 
plied by the Hydro-Electric Power Commis- 
sion. 

YORK, ONT.—The West Fairbank Rate 
payers’ Association has applied to the 
York Township Council asking for street 
lamps to be placed on streets in the West 
Fairbanks district between the city limits 
and Eglinton Avenue. 


Miscellaneous 


PANAMA.—Bids will be received at the 
office of the general purchasing officer of 
the Panama Canal, Washington, D. C., un 
til Oct. 31 for furnishing steel angles, cold- 
rolled steel, sheet copper, electric fuses and 
cable connectors, lamp cord, copper wire, 
fuse wire, etc. Blanks and general in 
formation relating to this circular (No. 
871) may be obtained from the above 
otfice or from the offices of the assistant 
purchasing agents, 24 State Street, New 
York, N. Y.; 614 Whitney-Central Building, 
New Orleans, La., and 1086 North Point 
Street, San Francisco, Cal. Major F. C 
Boggs, is general purchasing officer. 

PANAMA. Bids will be received at the 
oftice of the general purchasing officer, 
Panama Canal, Washington, D. C., until 
Oct. 20 (extension of date from Oct. 9) for 
furnishing electrical apparatus under Cireu- 
lar No. 868-H. For further information 
address Major F. C. Boggs, general pur 
chasing officer. 


New Incorporations 


WILMINGTON, DEL.—The Latin-Ameri 
can Car & Coast Ltg. Co. has filed articles 
of incorporation under the laws of the 
State of Delaware with a capital stock of 
$700,000 for the purpose of operating light- 
ing plants. The incorporators are 8S. S 
Adams, Jr., H. M. Kennedy and M. B. F. 
Hawkins, of Wilmington. 

AUGUSTA, MAINE.—The Ohio El. Se- 
curities Co., of Augusta, has filed articles 
of incorporation under the laws of the State 
of Maine with a capital stock of $2,500,000 
The company proposes to operate electric 
generating plants, also to transmit and sell 
electricity for all purposes. E. M. Leavitt, 
of Winthrop, is president and treasurer. 

ST. LOUIS, MO.—The Meldrum Bunsen 
Lt. Co. has been incorporated with a capital 
stock of $2,000 by Philip I. Nassauer and 
others. 

ALBANY, N. Y.—The Mount Whitney 
Pwr. & El. Corpn., of Albany, has_ been 
incorporated with a capital stock of $4,- 
800,000 to take over the California corpora- 
tion of the same name. The directors are: 
Harris Hammond, R. D. Hanna and T. T. 
Trapnell, of New York, and Charles R 
Blyth, of San Francisco, Cal. 

WATERTOWN, N. Y.—The Remington 
Paper & Pwr. Co. has been chartered with 
a capital stock of $1,575,000. The directors 
are Louis Bettner, of Brooklyn, N. Y.: Nel- 
son R. Cassell and B. Wilder, of Watertown 
‘HAMILTON, OHIO.—The Economy El 
Co. has been chartered with a capital stock 
of $10,000 to construct and operate elec- 
tric-lighting plants. The incorporators are 
Don Stuart, Robert O’Connell, Mellville L. 
Spence and Egbert and E. L. Dollinge 

HEALDTON, OKLA.—The Colonial Pub 
Ser. Co. has been incorporated with a capi- 
tal stock of $6,000 by G. W. Jennings, 
Harvey Franklin, of Healdton, and E. C 
Lichty, of Fort Smith, Ark. 

PORT LAVACA, TEX.—The Citizens’ Lt 
& Wtr. Co. has been chartered with a 
capital stock of $10,000 by R. H. Hamilton, 
J. H. Shell and J. W. Tatum. 

WACO, TEX.—The Texas Tel. Co. has 
been incorporated with a capital stock of 
$2,000,000 to take over several telephone 
systems operating in central, south and east 
Texas, including the Brazos Valley Teleg 
& Tel. Co., Waco, and the South Texas 
Tel. Co., of Port Arthur. The company, it 
is understood, contemplates the erection of 
a new exchange building in Waco, to cost 
from $75,000 to $100,000. J. B. Earle is 
president of the new company. 

WHEELING, W. VA.—The Neff-Burns 
El. Co. has been incorporated by E. W. 8S 
Neff, E. J. Neff, William H. Burns, G. P. 
Burns and FE. J. Sleyter. The company is 
capitalized at $25,000 and proposes to gen- 
erate and distribute electricity. 

TIGERTON, WIS.—The Tigerton El. Co. 
has been chartered with a capital stock of 
$10,000 by J. Mueller, Louis Bucksieb and 
T. Swanke. 
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Weekly Record of Electrical Patents 


STATES PATENTS 
OCT. 6, 1914. 
{Prepared by Robert Starr Allyn, 16 Ex- 

change Place, New York, N. Y.] 
(issued Sept. 29, 1914). 


ISSUED 


SYSTEM 


OF SELECTIVE CONTROL OF REMOTE-CON- 
TROL SWITCHES; P. T. McNally, Dunlap, 
Ia. App. filed June 10, 1913. Uses polar- 


izeq relay. 

ELECTRICAL 
H. W. Brown, 
filed Oct. 17, 
any circuits. 
ELECTRICAL 
S. Cabot, 
Dec. 4, 
circuit. 


GROUND DETECTOR ; 
Wilkinsburg, Pa. App. 
1912. Adapted for use of 


CONVERSION Sys- 
Brookline, Mass. App. 
1909. Embodies a “reson- 


TEM; 
filed 
ant” 


ELECTRIC CONVERSION; S. Cabot, 
srookline, Mass. App. filed Aug. 22, 1912. 
By synchronous commutation. 


SYSTEM OF ELECTRICAL DISTRI- 
BUTION AND REGULATION; F. Conrad, 
Swissvale, Pa. App. filed July 9, 1906. 
Booster generator supplements or opposes 
electromotive force of storage battery. 
ELECTRIC-CIRCUIT-CONTROL SYS- 
TEM; R. J. Dearborn, Wilkinsburg, Pa. 
App. filed Feb. 20, 1906. For alternating- 
current electric railway. 


SYSTEM OF STORING POWER; R. 
4. Fessenden, Brant Rock, Mass. App. 
filed April 2, 1906. By windmill, reser- 


voirs and pumps. 


1,112,452. WINDING FOR INDUCTION MOTORS ; 
T. Hoock, East McKeesport, Pa. App. 
filed Sept. 6, 1910. Squirrel-cage wind- 
ing made up of slitted and folded sheet. 


ArRc-LIGHT ELECTRODE; I. Da- 
doff, Cleveland, Ohio. App. filed June 1, 
1911. Contains calcium titanate. 


PLuG SwitcH; G. K. Mitchell, 
Baltimore, Md. App. filed Dec. 23, 1911. 
Especially for three-wire and three-phase 
eystems. 

ANTISEPTIC HOLDER 
PHONE MoUTHPIECES; J. G. O’Donnell, 
Washington, D. C. App. filed Aug. 26, 
1913. Holds a powdered antiseptic. 
ELECTRIC 
RAILWAYS: F. L. 
Paterson, N. J. 
Signal switches 
ments. 


FOR TELE- 


SIGNAL SYSTEM FOR 
Pilgrim (deceased), 
App. filed April 28, 1911. 
operated by car move- 


Dry CELL; J. E. Runner and W. 
A. Pfisterer. App. filed Aug. 4, 1913. 
Negative electrode suspended wholly 
within the electrolyte. 


SYSTEM OF MULTI-CURRENT DIs- 
TRIBUTION; H. M. Scheibe, Wilkinsburg, 
Pa. App. filed Oct. 8, 1910. Alternating- 
current source, storage batteries and in- 
terposed vapor rectifier. 
TELEPHONE SYSTEM WITH 
MATIC RINGING; R. I. Utter, 
Ill. App. filed Oct. 25, 1913. Interrupter 
prevents premature operation of control 
relay by an incidental momentary opera- 
tion of the supervisory relay. 
ELECTRIC-RAILWAY SYSTEM; E. 
J. Murphy, Gary, Ind. App. filed Nov. 3, 
1913. Protected contact-making mechan- 


AUTO- 
Chicago, 





ism. 

1,112,549. APPARATUS FOR AMPLIFYING OR 
DETECTING ELECTRICAL VARIATIONS: G. W. 
Pierce, Cambridge, Mass. App. filed Nov. 
26, 1913. For wireless; uses a gaseous 
conducting medium. 

1,112,571. MECHANISM FOR ELECTRICALLY 


INDICATING 


AND RECORDING LocK-KeEys: 
me; Tx, 


Sohm, Los Angeles, Cal. App. filed 


Sept. 13, 1910. The form of the key 
selects the circuits. 

1,112,580. DEVICE FOR OPERATING MaG- 
NETOS; E. A. Watts, Springfield, Ohio. 


App. filed April 16, 1912. By which ac- 
celerated movements may be imparted to 
magnetos 


1,112,582. ELectrric HEATER; F. R. Whit- 
tlesey, Oakland, Cal. App. filed Oct. 7, 
1913 Sectionalized and arranged so that 
different sections can be plugged in or 
cut out. 

1,112,592. BuRGLAR-ALARM DEVICE; L. H. 
Berg, New York, N. Y. App. filed Aug. 
16, 1913. Contacts operated by the 


swinging open of the door. 


ELECTRIC-LAMP 
Keogh, Freeport, N. Y. App. filed Dec. 11, 
1913. Lamp-holding cap which fits down 
over the end of an ordinary dry cell. 


Mount; E. S. 


1,112,634. LIGHTNING CONDUCTOR ; 
Mast, West Milton, Ohio. 
22, 1911. Special coupling. 


1,112,639. CrrcuIT-BREAKER; C. H. Miller, 
Milwaukee, Wis. App. filed May 26, 1905. 
Overload switch controls the circuit of the 
setting winding. 

1,112,645. SIGNAL APPARATUS; J. D. Nelson, 
Cincinnati, Ohio. App. filed Nov. 17, 1910. 
Capable of transmitting two distinct sets 
of signals and renders recording or in- 
dicating device operative. 

1,112,655. APPARATUS FOR RECEIVING 
RELAYING ELECTRIC SIGNALS; G. 
Pierce, Cambridge, Mass. 
5, 1913. 

1,112,682. 
Creveling, 


i Ek 
App. filed July 


OR 
Ww. 
App. filed Aug. 
Utilizes gaseous conductor. 


ELECTRIC REGULATION; J. L. 
New York, N. Y. App. files 


Oct. 11, 1910. Of battery-charging dy- 
namo. 

1,112,721. MrTHOD OF PREPARING BARIUM 
OxIpE; L. E. Saunders, Niagara Falls, 


N. Y. App. filed Feb. 5, 1912. Decom- 
poses barium sulphate by heat of electric 
are. 

1,112,743. THERMOSTAT; J. G. Wallmann, 
Oakland, Cal. App. filed March 18, 1918. 
For attachment to a radiator. 


1,112,745. CONTROLLER FOR 
W. Wheeler, Chicago, Ill. App. filed 
March 18, 1907. Embodies a motor with 
three field windings. 

1,112,750. ANNEALING AND TEMPERING AP- 
PARATUS; E. H. Angle and A. H. Ketchum, 
New London, Conn. App. filed May 6, 
1914. For “dental regulating arches.” 


ALS ie. METHOD AND APPARATUS FOR 
FORMING METALLIC SHEETS AND THE 
LIKE; G. H. Forsyth, Chicago, Ill. App. 
filed Jan. 16, 1911. Sheet is electrically 
heated while in the press in which it is 
worked. 


ELEVATORS; C. 





1,112,441—-System of Storing Power 
1,112,784. MEANS FOR CONTROLLING ELEC- 
TRIC CURRENTS; E. L. Gale, Sr., Yonkers, 


N. Y. App. filed May 1, 1905. Control 
circuit includes an extra field winding on 
the motor. 


1,112,785. TRACTION ELEVATOR: E. L. Gale, 
Sr., Yonkers, N. Y. App. filed April 26, 
1913. Special brake control. 


1,112,788. ELECTRICAL 
Gore, New 
23, 1910. 


1,112,795. IGNITER; A. B. 

York, N. Y. App. filed Nov. 30, 1912. 
Has means for reversing the magnetic 
flux through the induction coils. 


1,112 AUTOMATIC REGULATION 
ELECTRICAL APPARATUS; C. P. 
South Orange, N. J. App. filed April 13, 
1912. Includes saturated poles and auto- 
matically controlled resistance. 

1,112,841. 
Rugh, 
1910. 

1,112,861. STORAGE BATTERY; A. 
der, Lancaster, N. Y. 
1912. 


RESISTANCE; F. W. 
York, N. Y. App. filed Dec. 
Especially for are lamps. 


Herrick, New 


a 
833. 


FOR 
Poole, 


SELECTOR APPARATUS; H. O. 
Sandwich, Ill. App. filed Feb. 15, 
Double-signal selector system. 


H. Sry- 


App. filed Aug. 15, 
For submarine use. 


1,112,863. REVERSE-PHASE SAFETY RELAY 
FOR Moror Circuits: C. H. Spangler, 
Reading, Pa. App. filed June 4, 1913. 


Embodies a swinging dish segment actu- 
ated by two electromagnets. 

1,112,882. ELectrric SwitcH; F. Barr, New 
York, N. Y. App. filed April 21, 1911. 
Chain-guide eyelet for pull sockets. 

1,112,883. ELectric SwITcH; F. 
York, N. Y. App. filed April 
Porcelain chain guide. 


Barr, New 
29, 1912. 


1,112,884. Motor FOR ELECTRIC SHEARS: 
H. M. Barner, Chicago, Ill. App. filed 
April 17, 1913. Solenoids act on cores 


attached to shear blade. 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 





,112,903. ELECTRICAL INSTALLATION; H. H. 
Ham, Shrewsbury, Mass. App. filed May 
3... 2a Dims automobile lamps by 
switching them in series. 


,112,908. TRANSFORMER; A. S. Hubbard, 
Belleville, N. J. App. filed Sept. 24, 1909. 
The number of turns in one of the trans- 
former coils is gradually varied. 


»112,912. TROLLEY; H. Jolly, Michigan 
City, Ind. App. filed July 23, 1913. Ice 
scraper combined with special trolley 
head, 

»112,913. ELECTRIC-CURRENT CONVERTER ; 


A. T. Kasley, Swissvale, Pa. App. filed 
Oct. 12, 1905. Embodies a conducting 
liquid annulus sustained within a casing 
by centrifugal force. 


112,925. System or Motor CONTROL; W. 
D. Lutz, Allendale, N. J. App. filed Nov. 
22, 1909. Prevents too sudden a reversal 
of the motor. 


112,953. OUTLET FIXTURE FOR CURRENT 
ConpuctTors; W. M. Webb, Philadelphia, 
Pa. App. filed Nov. 14, 1911. Conduit 
elbow provided with removable water-ex- 
cluding cover. 


»112,974. COMBINATION PRESSURE GAGE 
AND DEFLATION SIGNAL; J. H. Brown, 
Midvale, Utah. App. filed June 9, 1913. 


Indicates the pressure and sounds 
alarm when pressure becomes too low. 


,112,994. SPEED INDICATOR FOR CALLING 
Devices; J. Erickson, Chicago, Ill. App. 
filed Oct. 30, 1911. Indicates when a call. 
ing device for an automatic telephone 
system is operated at the proper speed. 


an 


,113,013. SysteEM oF CAR SIGNALING FOR 
GRADE CROSSINGS; W. N. Johnson, 
Williamsport, Pa. App. filed July 29, 


1913. Lamps at sides of car are switched 
in when car goes over a grade crossing. 


113,038. Fuse; G. Moore, Frankfort, Ind. 
App. filed Oct. 11, 1913. Fuse wire 
stretched by spring within cartridge. 


,113,052. SAFEGUARD LIFE AND TELEPHONE 

ATTACHMENT; I. E. Rosenthal, Argenta, 
Ark. App. filed Feb. 27, 1913. Fire- 
alarm system operates telephone to send 
in the alarm. 


,113,087. Om SwitcH; H. P. Ball, New 
York, N. Y. App. filed Oct. 11, 1905. 


Pressure produced by arc at one point ex- 


tinguishes the are drawn at another 
break point. 

,113,092. Box-SuPPORTING FLUSH PLATE; 
F. R. Beugler, Binghamton, N._ Y. 


App. filed July 29, 1913. Has bifurcated 
lugs to which the box is adjustably at- 
tached. 


,113,094. SYSTEM OF SPEED REGULATION ; 
L. E. Bogen, Milwaukee, Wis. App. filed 
April 19, 1909. Automatically applies an 
electrical load when machine increases 
speed beyond predetermined limit. 


,113,102. Sarety SwitcH; H. W. Cheney, 
Milwaukee, Wis. App. filed June 6, 1910. 
For hoists. 


,113,125. THERMOSTATIC CIRCUIT-CLOSER ; 
J. M. Johnson, Kansas City, Kan. App. 
filed May 1, 1912. Mercurial type. 


»113,126. THERMOSTAT; J. M. Johnson, 
Kansas City, Kan. App. filed Sept. 15, 
1913. Adapted to be screwed into or- 
dinary lamp socket. 

5113,128. ANNUNCIATOR; O. 
Genoa, IIl. App. 
Combined drop 
telephone work. 


113,134. 


M. Leich, 
filed March 4, 1912. 
and jack structure for 


INDUCTION ELECTRIC FURNACE; 
W. S. Moody, Schenectady, N. Y. App. 
filed Oct. 18, 1906. Primary winding 
consists of a metallic tube with a metallic 
conductor therein. 


,113,138. CABLE SPLICE; A. J. 
Cleveland, Ohio. 
Arranged to 
thoroughly. 


Penote, 
App. filed June 14, 1911. 
insulate the spliced ends 


,113,147. MAGNETO-ELECTRIC IGNITION AP- 
PARATUS; A. Ziahringer, Stuttgart, Ger- 
many. App. filed May 4, 1908. Special 


distributer construction. 


,113,149. WIRELESS RECEIVING SYSTEM; 
Ek. H. Armstrong, Yonkers, N. Y. App. 


filed Oct. 29, 1913. 


,113,154. SAaretTy DEVICE FOR ELECTRICALLY 
HEATED COOKING APPARATUS; L. G. Cope- 
man, Flint, Mich. App. filed Dec. 23, 
1911. Has low-fusing connections. 


Using an “audion.” 


